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Abt. 1,— Account of the Structure, MaimerSy and Habits of ^ 
mi Orang'OutangJrom Bomeoy in the possession of George 
Smnton, Esq. Calcutta. By J. Geant, Esq. Assistant-Sur- 
geon Bengal Establishment. In a Letter tor Dr Brewster. 

Sir, 
Induced by the encouragement of your friend, George Swin- 
ton, Esq., to whom the animal belongs, and hoping that such 
a communication may not be unacceptable, T do myself the 
honour of suboutting to you a' description of an orang-outang 
that was lately brought to Calcutta. 

/ To Mr Swinton^s kindness I owe the ample opportunities I 
have had of examining the creature at my convenience, as well 
as much information respecting its habits. The animal was 
presented to Mr Swinton by W. Montgomerie, Esq. of the 
Bengal Medical Establishment^ who brought it round here 
from the eastward. With a readiness and politeness, for which 
I feel mucl^ obliged, Mr Montgomerie (who Jiad excellent op- 
portunities for observ^ion) has favoured me with several inte^ 
resting facts and remarks, which I have had much pleasure in 
incorporating with my own. 

On one or two points (of which more in the sequel) I regret 
that it is not in my power to afford conclusive testimcmy. Such 
as it is, however, I am not without hopes that this paper may 
serve an useful purpose, in exciting those who are more capable 
of doing it justice to publish the result of their experience 
upon a subject of no small zoological interest. 

In the month of July 1827, Mr Montgomerie brought the 
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9,' Mr Grant^s accoimt of an Orang-Ouiang from Borneo. 

orang-outang in question to Calcutta. In July 18^6 it had 
been brought from Pontiana^ island of Bomeoy by some fiug- 
gese traders. It was tlien considerably smaller than it is now, 
and had all the appearance of being a very youthful animal ; 
but no measurement of him was taken. I have not been able 
to ascertain his age exactly, or any particulars regarding him 
previous to his coming into Mr Montgom^rie^s possession ; but 
rfmce his capture by the Malays he has been for some twelve 
or thirteen mmitljis aocuitomed to the society of mankind. 

Though not equal in stature to the orang-outang described 
by my late lamented friend Dr Abel in his voyage from China, 
yet the plate in.that work will give a generally correct idea of 
Ms portraiture. I have never seen Mr Swinton'^s orang in the 
exact attitude represented in that plate, and the expression 
of the face seems to me somewhat different. In GHffiifCs Jni- 
fiMl Kingdom there is an engraving of an orang-outang by 
laand^er,* in which the attitude and expression usually assum- 
ed by the creature strike me as a very happy hit by the artisl* 

Judging from the figure, the ears of Dr Abel's oreng ap« 
pear to have been larger than those of Mr Swinton% and the 
moqth^ eyes, jpajms^ and abdomen Co have bad a yellower tinge 
than I perceive in the latter. Neither has Mr Sainton's orang 
that double chin^ike pendulous process described by Dr Abel, 
f^d represented very prominently in his plate. When the 
aclkn^ however, exercises himself in dimbbg, two sacs app»- 
x^ntly fiUi^ with air become visible on the upper ptu't of the 
c^est, one on each side, near the axilla. They are the. same, I 
^e$iin}e, with those dttscrifaed by Camper as oonsmunicating 
with the gbttis in this animal. Can they be intenoled to give 
a g^e^ter degree of buoyancy to the creature when springing 

• It appeUrs to me that the expression of the eye in Dr Ahel's plate gives 
a more correct idea of the orang-outangs in general which have come under 
my observiition than the plate in GriflSth's. In the former the organ seems 
to be yery happily depicted. In the work ef the latter it is too rounds and 
wants the wrinkled appearanoe of the lower eyelid, which existed in all the 
specimens which I have seen. The other parts of the £ice in Griffith's con- 
vey a hetter idea of the animal, but the body appears a great deal too 
meagre, and (he abdomen particularly too hairy, of which part, however, 
a very correct idea is conveyed in AbeFs, The exoremities are very ex- 
actly Mpresented in b<ich«***iVbi« hy Mr Hfbni^orfurie. 



Mr Grtnt^s aecouni of an Ofm^Outongfwm Boh^eo. 3 

V 

O'om bougfa to bpugb and tree to tree P The jnlms c^ the^ 
himd and soles of the feet of the orang which I am deserilx 
ing, instead of being copper-coloured, as in Dr AbePs individual*, 
are of a flesh*colour, and, though not so fair, resembling a Eu-i 
ropean's. He has nails upon his great toes, so far proving the 
correctness of Cuvier's opinion that Camper was wrong in con^ 
eluding that the absence of the great toe nails formed a specUGo 
distinction of the Borneo orang-outang.* 

The hair is of a dark-reddish brown colour, and points from 
behind forward, being on the back and upper parts of the 
shoulders generally about five inches long. 

Notwithstanding the great projection of the jaws, the face 
of the orang-outang is strangely human. Without entering 
into the prejudices of one class of writers, who appear indignant 
at this assumed similarity as derogatory to the lords of the 
creation, or of going into the contrary extreme with those who 
overrate the resemblance and are apt to theorise upon it, the 
£act alluded to cannot be denied. Nor is it in his physiognomy 
9ione that this extraordinary animal bears so much resemblance 
to .the human being ; his head approaches nearer that of man 
in shape and volume of brain (judging from the exterior) than 
the cranium of any other animal. The frontal and parietal 
regions particularly evince a developement almost equal to that 
of some negroes I have seen. Of course, I speak discursively 
and from recollection. I may also be allowed to mention, that 
in the skulls of some natives of New Holland which I have 
seen^ the diameter between the temples was less than in the 
head of the orang-outang. It may be also mention^, that 
M. Tiedemann, in his examination of the orang-ou tangos brain, 
has enumerated a considerable number of points in which it 
differs from that of the other speeies of apes; and it is remark- 
able, that in every one of these it approaches t;o the human 
brain. On the other hand, great points of difference between 
the orang and human brain are specified ; but it ought to be 
borne in mind that some contend that no orang above three years 

■ Mr S win ton's orang is the only one which I have observed to be pos- 
sessed of the nail on the great toe ; but this is the only particular in which' 
he differs in the slightest degree from the others which I have seen. — Note 
by Mr M. — The great Sumatra orang-outang described by Dr Abel in 
the 15th vol. As. Jtes. has nails on the gjreat toes.— ^/. G. 
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old ever found its way to Europe. If this opinion be correct, 
the comparison of the adult human brain with the orang foetal 
one can hardly be deemed quite fair or conclusive. M. Tiede- 
mann perhaps never examined theHbrain of a full-grown orang. 

Although the beautiful play of the features which we call 
smiling is confined to man alone, yet is the orang-outang ca- 
pable of' a kind of laugh v^hen pleasantly excited. For in- 
stance, if tickled, the corners of his mouth draw up into a 
grin ; he shows his teeth, and the diaphragm is thrown into 
action, and reiterated grunting sounds, somewhat analogous to 
laughter, are emitted by the animal. * The creature indeed 
is extremely sensible to tickling m those parts where a human 
being is, as the armpits and sides. There are two bony rid-* 
ges observable, on the head, one running vertically, and the 
other crossing it along the cajvaria in the line of the ears. 
The first is of considerable elevation, and very strong, as if 
formed for the special protection of the longitudinal sinus. 

The protuberance of the abdomen, the slendemess of the 
extremities, and the peculiar expression of the countenance, 
give a kind of old man appearance to the creature. The phy- 
siological purpose of the former peculiarity is not very clear.i 
It does not seem to be a result of obesity, or of an enlarge- 
ment of the omentum, but of an increased capacity of the ab- 
dominal parietes generally. 

When the creature is at rest the abdomen assumes that pro- 
tuberant form which is commonly termed a '^ pot-belly.'" This, 
however, disappears when he swings from a tree, graq>ing 
with his hind hands, (if I may use the expression) and his 
head downwards ; for in swinging or climbing a tree, and go- 
ing from branch to branch, it seems immaterial to him whether 
he uses his hands or feet, his legs or arms. 

When he walks or turns, a strong ligamentous or band-like 

* I have observed in this individual^ and also in a young female which 
was in my possession for twelve months, vhen not excited by any appa- 
rent cause, a contraction of the upper lip, showing the teeth, and a play 
of the features resembling a smile, as if excited by some pleasant idea. 
She also when tickled (withholding her breath and struggling) would ut- 
ter a half-suppressed sound, which might be expressed by the letters Khee, 
much in the same way as some some individuals of the human species 
when placed under similar excitement. — Note by Mr M. 
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ridge rises for the height of about an inch, between the ster- 
num and pubis, in the direction of the linea alba. 

The nates are flattish, and are bare of hair for a little space 
round the anus. Between the buttocks there is not that well- 
defined deep sulcus as in man, and the anus, instead of retiring 
as in him, protrudes. ^ > 

The opening of the mouth is large, and the roof of it black. 
His teeth are neither very white, nor what we should Consider 
in man a good set, but they are large and strong, though some- 
what more separate, each from each, than we generally find in 
the human jaw, which I consider to be mostly caused by the 
youth of the animal. * There are ten teeth in each jaw, viz. 
four molars, four incisors, and two canine ; the total in both 
jaws being twenty teeth. Compared to the'human jaw the in- 
ferior maxilla of the orang is narrower, more massy, and having 
less of a horse-shoe shape. According to our ideas of beauty, 
too, the bone is defectively shaped at the symphysis, retiring 
backward instead of coming forward, so as to constitute what 
in man would be voted a bad chin. ^ The lips too are different 
from the human, no less in their' form than in their office. 

If water is offered to the orang when he is thirsty he opens 
his mouth, but instead of receiving the fluid at once within his 
teeth, he protrudes his under lip an inch or two beyond the 
teeth, pursing the integuments into a kind of hollow or cup, 
where he receives the water, and whence he draws it into the 
mouth proper. Both lips have a peculiar muscular action, by 
which they serve somewhat the office of a proboscis in picking 
up and holding things. Indeed, any person who has seen the 
rhinoceros feed, cannot fail, I should suppose, to be struck 
with the resemblance between the prehensile movements of its 
labial muscles and those of the orang-outang, when he pro- 
trudes them pointedly 'to examine or seize an object. *f* 

The following are the measurements of the animal, as taken 

in October 1827: 

Inches. 
Height from vertex to heel, ?6 

• In the jaw of the Great Sumatran orang-outang they are set close, 
t Is not this muscularity and thickness of the upper lip peculiar to the 
orang of Borneo ? — Note by Mr M, 
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inches. 
Length from the aqromion process of the scapula lo the 

end of the middle finger, 19 

From the top of the sternum to the pubis, 13J 

From the groin to the tip of the second toe, 1$ 

From the wrist to the end of the middle finger, 6| 

Length of palm of the hand, ^ 3 

Length of sole of the foot from the heel to the end of 

the middk toe, , ,6| 

From the knee to the sole of the foot, . 6| 

From nipple to nipple, 6| 

From between the eyes to the insertion of the head on 

the neck, '8 

Greatest circumference of the thigh, . ' 8. 

Circumference of the foot close to the roots of the toes, 6 

. .1. round the shoulders, 19| 

.————— round the loins, 13| 

————— at umbilicus, 18 

— — — above umbilicus, or round the paunch, £1 

Greatest circumference of leg, 6| 

Circumference of hand over the knuckles, ' 5 

of head ^bove the eyes, 14| 

■ ■ from ear to ear round the occiput, 7 J' 

round the chin over the vertex, 17| 

Length of the e&r, 1| 

Breadth between eyes, \ 

Span of the arm over the breast, 57 

From the symphysis to the base of the ramus of the jaw, 4| 
His weight is twenty-two pounds avoirdupois. 

The creature is rather more lively than we might expect an 
orang to be, according to the descriptions of most authors. 
Though active, however, gravity and sedateness mark all his 
actions, and he has the air of a philosopher even when perform- 
ing his somersets. Being generally chained, he is debarred from 
satisfying his curiosity with regard to surrounding objects, and 
it i$ this that gives an air of liveliness to his actions when set 
loose. ' He usually has his habitation in an empty box, where, 
with the aid of some straw and a blanket, he manages to nestle 
very comfortably. He is fastened to the box by a chain se- 
cured to a leathern collar round his neck, the former being of 
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sfiffif^ieot length to admit of hi9 moying a few yards in day di- 
t«ctioo« He i» very quidc and Aotich^ ; andt as far as bis chain* 
will allow hiiDt usually steps forward to meet any person w1)o 
approaches him, holding out his hand, if a hand be <^red to 
hini. Should his chain happen to get entangled or jamiBed be-* 
tween the box and any other article of furniture) he will un* 
ravel its twistings ^itb equal adroitness and patknpe. f, 

He examines every thing that oomes within his reiach in tbe^ 
most attentive manner with his hands, lips, and teeth. Thoug|» 
when he observes a strao^;^ he is genially in motion, ami 
evinces a lively curiosity, yet when alone he is ^uiet and sedenn 
tary. He is fond of human society, and likes to be in the com- 
pany of Mr Swinton's bearers, whose house adjoins the shed 
wliere bis box is kept, and where be will oflM sit with a gra^ 
vity not unworthy of Diogenes hi his tub. 

He Ekes to play with the bearers, and tries to throw tbeia 
down when they wrestle widi him in a sitting posture, which 
they do to bring themselves on a level with him. He seizeei 
tfaenot by the hair of the head, but never with any appearance 
of a wish to tear it out. 

He has a tin jug^ out of which he drinks, and which be likes 
to scrub with a coarse towel* throwing the latter, after the con^ 
elusion of the operation, over bis shoulders, as he has seeji the 
servants about the houae da He will sit down at table ^ud 
pock a bone, or drink a glass of wine. His usual and favpurito 
food is plantains and milk ; he is also extremely fond of tea. | 

• He has since got a longer chain, and is perpetually clambering up every 
thing within his reach^ and swinging himself from it. But ^11 this is done 
with a sedate air. Another remarkable feature of his character is^ that he 
looks you quietly and steadily in the face with a melancholy expression of 
countenance; whereas the eyes of monkeys in general are seldom fixed on 
the face of those who may be looking at them. — Note t/. G. 
^ ir When on board ship^ it was found very difficult to keep him fast^ as 
he undid every knot that could be tied. He used to look on attentively 
during the operation of tying it^ and set himself loose with his fingers and 
teeth immediately ; and it was only by making fast the yarns of theVope, 
as in the operation of splicing, that it was possible to puzzle, him. — Note by 
Mr M. 

t The young female which was in my possession, in addition to fruit. 
Was accustomed to have every day a dish of curry and rice, made either of 
fish or fowl, which she seemed to relish eating with her hand, and after- 
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He is a good natured animal, soon becomes familiar, and, 
to those who treat him kindly, affectionate. Hii^ activity and 
quickness might give a stranger a different impression, especi- 
idly if the creature, as he is apt to do, came up suddenly, 
grasping him by the leg or arm, or climbing into his lap. On 
such occasions he makes a show of biting, but it is a mere 
make-believe kind of .playful movement. He wiU unhesitat- 
ingly lay hold of any part of one's clothes with his teeth,* and 
tear it if he can ; but this I believe is caused by his curiosiiji/^ for 
tie rarely proceeds further ; and if a finger is put into hia moudi, 
h^ will not bite it, although perhaps he would if irritated. 

He evidently possesses an insatiable fund of curiosity, and 
examines every thing that comes in his way. No matter what 
the article may be, he turns it about in his fingers, smells it, 
and tries if it is eatable. In examining any thing he is seldom 
or never satisfied with the sense of manual touch. He first 
fingers it, then feels it with his lips, mumbling it about per- 
haps for a few seconds, and finally he tears it with his teeth. 
This he will do with a bit of wood or charcoal, a straw, or piece 
of paper. His teeth indeed appear to be the decisive test to 
which every thing is submitted ; and this is the reason, I pre- 
sume, of his being so apt to make free with a comer of oneV 
dress, which he does, however, in a very good-humoured way, 
being merely anxious, as it were, to find out what kind of tex- 
ture it is ; and if he should manage to make a small hole widi 

wards appeared to derive great satisfaction from picking the bones. She 
was also uncommonly f;;nd of sugar and eggs^ which she was in the habit 
of pilfering whenever she could get loose. The ornng in Mr Swinton's 
possession was also very fond of eggs ; but taking advantage of this par- 
tiality, I once made them the vehicle of administering calomel and castor 
oil to him, when he was unwell, and refused almost every kind of food. 
Since then I understand he will not touch an egg, thus overcoming a taste 
for an article, vhich in his natural state must form a principal part of his 
food.— JVb/e Ay Mr M, 

* It is difficult to say from what motive he is so fond of doing this ; but 
Uie effect no doubt is to tear what he lays hold of. He is sometimes not 
very nice in his discrimination between the cloth and the person's skin, 
so that Le now and then bites one unintentionally, but never severely. 
An angry word makes him quit his hold. He is certainly, upon the whole, 
of a mild and timid disposition.-^. G. . 
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his teetbt he is very apt to put ia a finger to enlarge the rant, 
seemingly very well pleased with his own feat 
. Although submissive and tractable to man, generally speak" 
ing, he does not seem afraid of animals. A dancing bear hav^ 
ing b^en brought into Mr Swinton^s Compound, formed an ex- 
ception to this self-possession ; for on the animal being made 
to cry out and dance on his hind-legs by hi^ keeper, the poor 
orang appeared considerably starded, and instinctively retreat- 
ed some paces.* Two monkeys belonging to the same person 
were next introduced^ to him. At first he appeared to take no 
notice of them, but sat unconcernedly near a short upright stake 
stuck in the ground. The monkeys at first appeared somewhat 
afraid of him, but he looked at them with seeming indi£Eerence. 
At length he took hold of the string by which the monkeys were 
leashed together and tied to the post, and began pulling them 
towards himself with one hand, while with the other arm he 
grasped the stake mentioned above as a kind oi point d'appuL 
While holding them thus he appeared to survey them with 
much attention and gravity. He was several times interrupt- 
ed, however^ in his contemplations by his frolicsome fri^adi^ 
who, having got over their first apprehensions, began to get 
bolder and more familiar, venturing so far as to give him an 
occasional slap on the head, and even to tumble him over. 
This our orang bqre with the best temper in the world ; but 
to prevent their pranks as much as he could, took good care 
to keep the stake between himself and them. A little stick 
being given him, he held it menacingly towiu*ds his monkey 
visitors, still keeping hold of the string to which they werefieis- 
tened, and making a show as if he would beat them. The 
monkeys appeared to be kept in good order by the appearance 
of the ferule ; and it was highly amusing to see them crouch- 
ing and grinning at our Homo sylvestrisy who stood up gravely 

* The animal while at Singapore had a young individual of the BinaH 
ash-coloured Sumatran hahoons as a playnaate^ with which he amused him- 
self hy catching and throwing it down^ pretending tohiteit^ hut never ap- 
peared to hurt it in the least. His active companion retaliated in the same 
way^ hut would after a little hreak loose from hlm^ and hound away to 
the length of his chain^ soon returning, however, to renew the sport. 
They appeared to he remarkably good friends, and never seemed to have 
any quarrel even at meal times. — Note by Mr M. 
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looking on, as if reflecting upon his own superiority in the scal^ 
of being to the creatures before him. Indeed, during the whole 
interview the grave and commanding attitude and bearing of 
the orang, compared to the levity and apparent sense oi infe*. 
riority of the monkeys^ was very striking ; and it was impos- 
sible not to feel that he was a creature of a much more elevat* 
ed order and capacity. 

A dog of the spaniel kind appeared much frightened at the 
orang, but surprise was evidently mixed with its feelings of 
dread ; for though scared and inclined to run away, it still linger- 
ed near to look at the formidable stranger. The other, on 
the contrary, bounded towards the dog^ making a grunting 
kind of noise, stretching out his arms to catch him, and appa* 
rently taking much pleasure in th^ dog^s surprise and dread. 
In all this there was no trace of hostility or malignity. The 
orang seemed playfully iruclined, and I doubt not would have 
done the dog no harm, had he succeeded in getting hcdd of \U 

Sometime his actions are so grotesque that it is impossible 
not to smile at them. So irresistibly ludicrous are his mov«- 
Bients occasionally, that even the native spectators, proverbi- 
ally sedate and grave as they are, cannot help yielding to 
hearty laughter at their drdl effect. These exhibitions, are 
highly enhanced by the air of solemn gravity that character 
rizes the actor throughout* It ought, however, to be always 
•borne in recollection, that the tricks and habits desmbed ai« 
thoae of a young animak It would be as philosophical to 
predicate the future character of a man from the gambols ei 
a child in the nursery? as to judge of the habits and peculiari* 
ties of the adult orang from the playful or eooentrie move^ 
ments of a young one. 

I saw him once very indignant at not getting as much tea 
as he wanted. A European woman happened to place a 
small saucer of lukewarm tea before him, of which he partook 
with great relish, sipping it out of the vessel, or dipping his 
fingers into the Jiquid and then sucking them. In the course 
of a minute or two, the woman passing again, he applied for 
more tea, which he got and drank. A third time he made a 
like application, and was similarly gratified. At length the 
woman's stock of tea was exhaiisted. The poor fellow, how- 
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ever^ was far from oontented, and thought himself not well 
used in being so stinted. Accordingly, as the jrotdan repeatedly 
passed near him, he solicited with all the mute eloquence iii 
bis power for more tea. Some cold water was put into his 
saucer, but he was not to be so imposed upon ; he poured it 
angrily* out on the floor, (taking cate, however, not to break 
the sauo^,) whined in a peculiar manner,' and threw himself 
passionately on his back on the ground, striking his breast and 
paunch with his palms, and giving a kind of reiterated croak» 
This action he repeated several times, giving himself very heavy 
falls on the back of his head aiid spine, striking against the floor 
with a violence which could not have failed, I should suppose, 
to hurt a human being, but whi^ch appeared to give him no pain 
whatever* ■ ^ • 

His restlessness rendered it diflicult to tike sitact measure* 
ments of him. He appeared suspicious of such movementiir 
as he could not comprehend, being seemingly afraid that some 
injury might be inflicted upon him. Tlius^ when I wanted 
to take measurements of his head and body, he held the fcnr** 
mer down firmly, and crouched himself up into a ball, fhis 
poor fellow felt really afraid that some violence was going to 
be dotie him, and seised hold repeatedly of the tape with 
which I was nieasuring him. This he would retain in hid 
hand until forcibly deprived of it ; but when he^ becande a 
little more familiar with me, be regained his self-possession, 
^nd permitted me to make my examinations with lesstroublew 

Dr Abel has so accurately described the walk of the Bor« 
ne8e<»rai^outang, that it would be superfluous to dwell upon 
it here. ' His movements in the erect position are awkward, 
waddling, and unsteady. When rele^ed from his chain, he 
immediately makes for the house, and attempts to get up 
stairs to the room, where he is occasidnally allowed to partake 
of his master^s breakfast. He moves, as has been accurately 
described, by using both hands and feet, doubling his long 
fingers, and resting on his wrists. Sometimes he throws bis 
weight on his hands, and then swings his feet forward- to« 
gether. At other times he has a waddling gait, when using 

♦ It is not so much anger against others as vexation and despair. On 
such occasions of disappointment he rolls about like a passionate child* 
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his feet only, and attempting to walk upright. Losing his 
balance, be throws himself upon bis head, and thus frequently 
advances by performing a few somersets in the direction of the 
place he is making for. Generally he keeps in a sitting pos- 
ture. . When he gets tired for a time of that, he springs up, 
takes an upright walk round his box, leaps into it, lolls at his 
ease, draws his blanket round him, bites the comer of it, 
takes up a straw, looks contemplatively at it, tears it with his 
fingers, bites it, throws it away, jumps out of his box again, 
and, as a sailor hauls at a rope, drags the box by the ehain to 
some other spot. Tn this way, if permitted, he would move 
all round the room or court-yard very soon.* 

Monkeys in general evince much surprise on seeing them- 
selves in a looking-glass. Our Homo aylvestris^ however, ex- 
hilHts no emotion whatever at the reflection of his own rueful 
countenance. This is rather remarkable, considering the cu- 
riouty that he exhibits upon any other point. Were the mir- 
ror small enough, it would in all likelihood undergo as usual 
, the experimentum denUs. Not finding it possible to do so, 
the looking-glass is soon laid down by our orang as unworthy 
of farther speculation. 

He appears to know himself by the name of ^< Maha Rajah^ 
(as he is always called,) raising his head and turning round 
when so addressed* He seems also to understand what is 
sud as to ^ving him food. His plantains are kept by the 
bearers, who live, as already stated, in a shed close to his box ; 
and when his master calls to ** Maha Rajah,^ from the veran- 
dah of an upper room, the creature evidently shows he com- 
prehends that the caU is to him, for he goes forward in the 
direction whence he is hailed and looks up in his face ; but 
when Mr Swinton calls to the bearers to give Maha Rajah a 
plantain, he always turns towards the quarter from which he 
expects it. 

* The animal when on board ship during the voyage from Singapore 
WU8 generally allowed to go at large with the chain about his neck, 
which from its length encumbered his motions, he would therefore take 
it in his hand or hind foot, carefully disentangling it if it got foul of 
an^ of the ropes. The chain, however, prevented his ascending high 
in the rigging, but he used to go up a short way, and with one hand 
laying hold of the end of a loose rope, would amuse himself by swinging 
backwards and forwards.— iVbfo by Mr Jf . 
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Wheii standing upright, it is not easy to determine what is 
the exact length of the oranges arms ; but I believe I am not 
far wrong when I state that the tips of his fingers nearly touch 
his ancles. He is far from being insensible to the temperature 
of the atmosphere. He likes to bask in the mild rays of the 
morning sun, but when they begin to become more powerful 
he retires into the shade of a tree or wall. Of late, as the 
weather has got colder, he appears to cherish his blanket and 
his straw more and more. Indeed, from all I have heard, the 
orang.outang, riotwithstanding his hmry covering, seems ill 
adapted to bear extremes or heat or cold, especially of the 
latter. 

This leads me to suppose, that in the wild state the orang- 
outang depends upon a less precarious residence than the 
branch of a tree. It is not improbable, therefore, that he may 
choose for his habitation some sheltered nooks of the forest, 
caverns, and hollow trees. In such retired places the females 
probably bring forth and nurture their young ; and it is not 
inconsistent with what we know of the sagacious habits of 
the animal, that in such retreats they may also lay up stores 
of food. 

It is obvious at a glance of the orang-outang that his pro- 
per hcdk is the forest. Nature has formed him more for a 
climbing than a walking animal. But notwithstanding the 
awkwardness of his gait in' advancing on a flat surface, I am 
inclined tb believe tha^ he proceeds more habitually in the 
erect position than is generally imagined. Where absolute 
evidence cannot be produced we may sometimes lean to tradi* 
tion ; and unless there were some foundation for it, I can 
hardly imagine that the belief which prevails on this point with 
a number of persons, Europeans and natives^ whom I have 
spoken to on thc^^ subject, would be so general as it is. One 
cause of this belief, however, is not at all unlikelyto arise from 
the orang being confounded with the long-armed Gibbon 
(from Borneo also) who can walk upright with more ease it 
would seem than the orang-outang. From all I have been 
able to learn, the natives of the eastern islands themseTves as- 
sume it as an undoubted fact, that these animals are accustom- 
ed to walk in the erect posture. I consider the following pas- 
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^g«£i ia Dr Abd^s account of the capture of a gigantic orang 
by Captain Cornfoot on the island of 'Sumatra as corrobora-i 
tive of this belief, ^* On the approach of the party he came 
to the ground ; and, when pursued^ sought refuge on anothec 
ti'ee at some difttanqe, exhibiting, as he moved, the appear-^ 
ance of a iaU man-like^ figure^ covered with shining brown 
hair, walking erect with a waddling gait, but sometimes ac 
celerating his motion with bis bands, and occasionally propA* 
Jing h^mnelf forward with the bough of a tree."-*^** It seema 
probable thai; the animal had travelled from some distance to 
the place where he was found, as his legs were covered with 
mud up to his knees.'" * If the quadrupedal attitude be tha 
natural one of the orang-outang on a level surface, is it not 
rather surprising that he should not have taken to it in tfae 
hour of danger f It is clear, too, that he had walked bipedally 
through the mud ; for if his arms had been equally marked, 
(which they would have been if employed as feet) I presume* 
the circumstance would have been mentioned. If it be objec- 
ted that this is not quite a sequence, since, if the mud was 
^cky, he would hav^ been more entangW with four bands 
in it than with two ; still we have the fact of bis travelling 
bipedally over the ground aiid between the trees, where there 
was no mud, and where his appearance was, as stated^ that *^ of 
a tall maurlike figure walking er^t^ The use of a bough at 
stick to help him in his erect progression is also remarkable. 
It appears, too, that orangs use the same for defence and o& 
fence, for the animal of the orang race, described by Wurmb 
in ^^ the Batavian Transactions^'" we are told, made a des-^ 
perate resistance with the branch of a tree before be was pver- 
powered. 

The Qtppearance of the teeth of the orang -would almost, 
lead one to imagine that he may be a carnivorous as well aa a 
fructivoroqs animal. To speculate further, however, upoi]^^ 
that point, in the absence of more certun data, would be idle.. 

Should Mr Swinton'^s orang live long enough, he may ba 
destined to solve an interesting question, upon whicht in the 
present state of our knowledge, it is not ea^y to come to a sa* 
tisfactory conclusion, viz. are we to consider Dr Abel's orang 

* Asiatic Hgsearches, vol. xv. see ako this Journal, No. viii. p. 194. 
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which died in England as identical in kind with the gigantic 
one killed by Captain Comfoot^s party in Sumatra ; or is the 
orang now in Mr Swinton'^s possesion a young one of the 
gigantic race ? 

Mr Montgomearie, if I rightly comprehend, in the following 
observations, appears inclined to the opinion, that the orai^ 
wie usually see are young ones of the gigantic race. 

^^ In regard to the subject in di${mte concerning the identic 
ty of the orang-outang of Borneo, tlie gigantic SumatraQ 
orang, and the Pongo of Wurmb, I have little evidence tQ 
bring forward that can be of use in clearing up the niiatter ; 
but during roy residence at Singapore, I saw at least ten oe 
twelve Borneo orangs, of various ages and sizes. The* larg-i 
est, judging from recollection, I should suppose to have been 
about three feet in length from the crown to the heel, I had 
also a female in my possession for upwards of a ydar, during 
which time she grew up as much as a child would have done 
in the same period ; but I regret that no measurem^it was 
taken to enable m^ to speak positively to its size at the tim^ 
of its death, but it was fully higher than the one now in the 
.possession of Mr Swinton. In making a preparation of ita 
cramum^ I found the teeth oorr^ponding to the permmmi 
anterior mplares of the human subject were quite formed, but 
had not penetrated the gum. She had not shed .any of he^ 
milk teeth. It showed no symptoms of catamenia while with 
me, nor were. the mammflB at all apparent.. 

*^ I hare not been. able to ascertain that any measurement 
was taken of Pr Abel's orang at the time of its death ; but 
supposing it had gone on to increase in height at the same 
rate it did from September 183 7 to May 1 81 8, it ought, to have 
been three feet high, and from its great analogy to the human 
species we may allow it to have been at that time six years of 
age, and if it increased in the same ratio of four inches a-year, 
which is actually less than the rate of its growth for the last 
eighteen months of its existence, it would by the time it had 
attained its sixteenth year * have been six feet four inches high ; 

* This is allowing a short time for the animal to acquire its fall stature. 
Tall individuals of the human race continue to grow for a much longer 
period. — Noie bif Mr Jlf, 
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and I have, therefore, little difficulty in bringing myself to be^ 
lieve the gigantic orang of Sumatra to be the adult of this 
species ; but I ^ould consider the cheek pouches and posterior 
callosities, of WurmVs Pongo, as well as its cplour, [^culiarities 
sufficient to distinguish it from either the Borneo or Sumatran 
orang. 

^' During Sir Stamford Raffles' last visit to Singapore, he 
sent over to Borneo a country-born Frenchman, (a native I 
believe of Chandernagore,) for the purpose of collecting sub- 
jects of natural history. Amongst others which he brought 
was the skull of a large ape, said to be that of an adult orang- 
outang. It was certainly the skull of an aged animal, judging 
from the complete ossification and almost obliteration of the 
sutures ; but on comparing it with the cranium of the young 
female, which died while in my possession, I was inclined to 
question the identity of the animals to which they belonged ; 
for after making every allowance for disparity of age> there 
was a much greater difference of shape between the old and 
young than of any other animal which has come under my. 
observation ; the facial angle in the large one being many 
degrees more acute, and the bones of the face bearing a much, 
greater proportion in size to those of the cranium than in the 
smaller. The skull was more compressed laterally, and the 
frontal arch less full and prominent; the lower jaw of the 
larger was also of amazing strength, and deeper proportionally 
than in the smaller. The teeth were at least twice the size 
and strength of the largest human ones I ever saw. The 
canine teeth were more elongated than in the human species, 
but not so much so as those of carnivorous animals.* The 
space which the zygomatic arch enclosed was very great, and 
the temporal muscle must have been of immense size, and 
would enable 'the animal to make most forcible use of its 
enormous teeth ;-~the action of this muscle would no doubt 
tend to compress the cranium laterally. I feel very much in- 
clined to believe that this must have been a skull of the species 
which Wurmb calls the Pongo, although it was not positively 

* The canine tefeth and indoors of the gigantic orang killed by Captain 
Cornfoot's party were as laige^ or larger rather than those of a lion. This 
was also the case in Wurmb's orftng. 
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asserted to have been that of an orang-outang, by the man who 
brought it over ; but I believe he did not see the animal to 
which it belonged. I have every reason to fear that this spe- 
cimen, along with that of the young fen^lale which T gave to Sir 
Stamford Raffles, was lost in the destruction of the ship Fame. 
** Griffith, in his Animal Kingdom, " mentions Malacca as 
one of the habitats of the orang-outang ; but during my resi- 
den'ce to the eastward I had never heard of one having been 
found on any part of the Malay Peninsula, nor do the Malays 
themselves consider it a native of these parts. Those with 
whom I have conversed on the subject, however, had never 
'travelled far inland, their journey being confined to the banks 
of the navigable rivers. The interior of the Peninsula is thin- 
ly peopled by the Orang Benooa, a race of inen very similar in 
^ce and figure to the Malays of the sea coast, but they are Pa- 
gians, speaking a different language, and having very little com- 
munication with them ; and only when in want of rice or to- 
bacco, descending to barter for these articles their Kayoo Garoo, 
^ (Eaglewood,) Ratans, and other productions of their forests. It 
is not likely that the conversations of such men would fall up- 
on the subject of the natural history of the country, and there 
are no doubt many animals unknown to Europeans, and even to 
the Malays themselves, in the aboriginal forests of the country, 
as^a proof of which the existence of an animal of such a size as 
the orang of Sumatra has only been just brought to oiu* know- 
ledge thougli the west coast of that island has been resorted to 
by Europeans from the earliest period of European commerce 
in the east." 

As to the orang-outang of Bontius, it appears to have been 
a fabulous one, or, as Wurmb conjectures, a negro of Kakker- 
lak * was mistaken for one. Wurmb, too, distinctly asserts, 
(which has been confirmed by after experience) that Pongos 
and Jockos, or orang-outangs, came to Java exclusively from 
Borneo, and that they were no more fo be found on that island, 
than the lions and elephants to be seen in some old maps of 
Java. 

The orang-outang of the larger kind, or Pongo of Buffon, h^ 
states, (see Batavian TransaciionSf vol. ii.) is not common 

• Ckacreks of Bwffon. 
VOL. IX. NO. I. JULY 1828. B 
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rren in its native country, Borneo, and that great paina ha4 
been taken for twenty years to ptrocure one, before the indivi- 
du^ described by himself was caught. 

For the following description of the animal, freely translated 
from the original Dutch of Wurmb, I am indebted to a leam-^ 
ed friend-* " The head of the large orang-outang of Borneo 
i« somewhat pointed from without upwards. The snout pro- 
jects, and on each cheek is a broad fleshy dewlap (Kwabbe) 
which widens towards the side in proportion to the thickness of 
the head. The ears are small, naked, and lie flat on the head. 
The eyes are small and prominent. The nose, without b^g 
remarkably raised, consists rather of two long separated aper* 
tures sloping towards each other. The mouth has thick lips, 
and has no pouches within. The tongue is thick and broad. 

^^ In each jaw in the front are four broad cutting teeth be«> 
tw^n^ two thick projecting cf^nine teeth, situated higher in tbe 
jaw. The face is of a blackish-brown. colour, without hair, ex* 
«^t a very diin heturd. The neck is very short. The bi^eaat 
is much broader than the hips. There is no appearance ot a 
tail, Bor any projecting callosities Aear the rump^ The penis 
appeavs' to be retracted into the body. The himA^. are long» 
and the palms, as well as the finders, blackish-brown, and withi- 
out hair. The legs are short and thin, but strongly Sbrmed. 
The feet are like the hands. The toes and fingers are set with 
black nails like those of man^ except the nails of the great toe% 
which are much smaller and shorter, f This may perhaps arise 
from their having been more used. The breast and back ave 
not bare, but all the remaining p^crts of the body, except tboAe 
already mentioned, are covered with brown hair, which, in 9ome 
places is nearly a finger long. Under the skin of the neck i«nd 
breast were found two saoa, one of which covered the greatest 
part of the breast, which, aa well as a smaller sac which wa^ 
involved in the large, communicated with the windpipe,^ 
In a zoological work written by Mr Foucher D?Obsouvi]]jQ, 

* H. H. Wilson, Esq. Secretary to the Asiatic Society of Calcutta. 
iVb^e.— The naila on the gr^t toes of the large Sumatran orang-ou- 
tang (the hand and foot of which are in the Museum of the Astatic So- 
ciety^) are well-defined, and receiuble ixa aize and' shape tkosaon the otber 
toes. 
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a French geutleoQan, who travelled in Sumatra in the year 
1767| there is also a description of an orang, which I do not 
think I should be justified in overlooking. He was about four 
feet eight or ten inches (French) high. The resemblance and 
conformation of the bones of the head altogether struck Mr 
D*Obsonville as being little different from the same parts in 
many Tartars and negroes. He had very little beard. Hi* 
breast was tolerably broad ; his buttocks not very fleshy ; his 
thighs short, and his legs bowed. These last defects in pro- 
portion, when compared to ours, are in fact found amongst va« 
rious pec^le, * and seem to result from their manner of living, 
from crouching on their hams, and from being carried in their 
infancy on the backs or hips of their mothers.^^ I have never 
had an opportunity of seing the orang-outang except croucbix^ 
or standing, but though, as I was informed, he walks habitual- 
ly upright, he takes advantage in his state of liberty of handa 
and feet when he wants to run or leap a ditch. It may be this 
kind of exercise perhaps which contributes to keep the arms so 
very long. His genital parts were tolerably proportioned ; h» 
peni% in a quiescent state, about five inches long, appeared to 
be that of a man without a visible prepuce. 

^^ I have never (proceeds M. D'^Obsonville) seen the female 
prang-outang, but was informed their breasts were somewhat 
^at ; that their sexual parts, resembling those of women, were 
sul^ect to catamenia. The term of their gestation is supposed 
to be about seven months, which calculation has probably been 
made from such as have been tskea pregnant, for they do not 
propagate in a state of servitude.^ 

The following general observations have some claim to at- 
tention, as founded, it may be presumed, on information pick- 
ed up by M. D'Obsonville on the spot. " They (orang-ou- 
tapgs,) wander in the woods, or upon mountains of the most 
diflicult access, where they live in small societies, and take every 
precaution for their subsistence or defence that can be expect- 
ed from men absolutely savage. Of this I cannot doubt, after 

* Note, — The defect of bowed legs is vej*y apparent among the lower 
caste of children in this country. It is partly caused by the manner in 
which they are carried in infancy on the hips of their mothers, or sisters 
and brothers, and partly by the poorness of their diet. — J. G. 
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what I . have myself seen of the polity observed among mon- 
keys. In a word, the Malays, like the other Indians, rank the 
orang-outang among the last class of the human species, and 
pretend that in a state of liberty they freely propagate with ours,* 
and add, this mixture is fruitful. I confess I find nothing im- 
probable in this selection of Jiearsays, not even in the opinion, 
which, founded upon certain characteristic resemblances of con- 
sanguinity, perceives the last order of the human species in 
these at least doubtful beings. 

* Almost all the eastern orangs seen in Europe came, I believe,, 
from Borneo, and were of the average height of two feet and a 
half, or three feet The orang-outang described by Edwards, 
on authority not stated, is called young, and its height was 
about two feet and a-half. In the plate of it there is no trace, 
of a paunch or protuberance of abdomen. The expression of 
the face, too, is different from that x>f any orang I have seen, 
and the colouring is by far too yellow." Edwards quotes the 
account of a voyage to Borneo, taken by a Captain Bateman in 
1718, in which was figured and described an orang, said to 
have had no hair save on those parts where it grows on human 
bodies. If the account is to be depended upon, this is certain- 
ly making a marvellously near approach to the human species. On 
a point where no motive for deception is very apparent, we have 
hardly a right to question the veracity of Captain Bateman ; 
but no other observer tl^at I am aware of has been so fortunate 
as to see an unhairy orang-outang. 

The orang described by Voesmaer came from the eastward, 
and its height was two Rhenish feet and a-half, or about thirty^ 
one inches. 

The instances I have referred to strike me as 'being in fa- 
voitt of Shaw'sf remark, that the orang appears to admit of 
considerable variety in point of colour, size, and proportions, 
and that there is reason to believe that there may be two or 

• * Note. — There is a story current in Calcutta which may as well be mea-. 
tioned, of a woman belonging to one of the dependencies of the Sultan of Pon- 
tiana, (Borneo,) who ran away on account of some fault she had committed^ 
and lived for several years with the orang-outangs. It is added that they 
treated her ver}r kindly, but were very watchful lest she should escape. 

t Shaw's General Zoology. 



Mr Grant's (icc&unt of an Orang^OutangJrom Borneo. 21 

three kinds, (of the orang proper,) nearly approximated as to 
general similitude, but yet Specifically distinct. I am free, 
therefore, to confess, that though unable to make up my mind 
iuUy from the data I have had access to, or even perhaps to 
give good reasons for so thinking, I find myself rather scepti- 
cal as to the little orangs seen in Europe and elsewhere having 
been all young ones of the gigantic race ; or of the individud 
in Mr Swinton^s possession being identical in kind with the 
large one of Captain Comfoot, or even of Captain Comfoot's 
great orang being identical with Baron Van Wurmb's Pongo. 
This impression, rather than conviction, however, I venture tor 
mention with great diffidence, when I reflect on the high au<< 
thorities in favour of an opposite opinion. 

Camper conceived the average height of the orang-outang to 
be about four feet. Is it unreasonble to suppose that there may 
be at least two kinds, one averaging from seven to eight feet 
in height, and the other from four to five P 

The inquiry would no doubt be considerably elucidated by 
a perfect knowledge of the age of the orangs, as there is much 
obscurity on the point; nor do I comprehend upon what data 
it has been asserted, that aU the orangs seen in Europe were 
young individuals, not exceeding three years of age at the ut- 
most* How so important a fact came to be so positively a»> 
certained, we are not informed. True, the animal imported to 
England by Dr Abel was shedding his teeth when he died, 
^ving sufficient evidence of his youth, but not, I conceive, of 
his exact age. Mr Montgomerie, we have seen, seems inclined 
to the conclusion, that it was six years old. If this opinion be 
correct, Mr Swinton^s orang, by a parity of reasoning, is about 
five years old. If, on the other hand, the assertion alluded to 
be more correctly grounded, the creature is only about two 
years old. His juvenility is not only demonstrated by the state 
of his teeth, and the fact of his having two less in each jaw 
than Dr AbeFs, but by the smallness of the genital organs, his 
less comparative girth, and slendemess of limbs, his docility 
and activity. 

The analogy between his growth and that of a human being 
would seem more specious than just. Where are we to look for 

* Griffith* 9 Animal Kingdom* 
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^ tfro.yea?*old child of the biUBaa Bpecm possessing the strengdi^ 
agility, and sinew, and perfect ossification of the head, exhibited 
by this orang-outang child ? Does it seem a priori probaUe that 
this orang will in the course of a few years shoot up into a giant 
of eight feet? Let it be recollected, too, that the giant orang 
of Sumatra was concluded by Dr Abel, and upon fair grounds, 
to have been a youth ; so diat it is possible he might not have 
attained his full stature at the time of his death. 

The general conclusion to which Dr Abel came was, that the 
giant orang of Sumatra was idaitieal with the animal described 
by Wurmb under the name of Pongo* There are two or three 
Masons fov dissent on this point. In the^r^ place, Wurmb^s 
animal Was supposed to be full grown, 2c%, Wurmb^B a&imal 
had dewlaps or hanging fleshy processes (Kwabbe) on the ^eeks, 
1^ the Sumatra orang had not. Mly^ According to GeeiflfrTa 
description of it, the Pongo of Wurmb has scarcely any iippft- 
rent forehead, and the bony box which contains the brain is 
uncommonly small. The general shape of the head has been 
fikened to the half of a pyramid, thus N. Captain Cornfoot^s 
orang, on the other hand, had, comparatively speaking, a high 
and prominent forehead, a large cranial box, and the shape of 
the head was somewhat spherical or pear-like. And, Jburthlyj 
eonsidering his height, the Pongo of Wurmb was a more robuat ^ 
animal than even Captain Comfort^. 

The animal of Wurmb, as well as I can understand from de- 
scription, appears to have been inferior in cranial developemei^ 
even to Mr Swinton^s young orang. The length betwe^i the 
forehead and back of the head in the former is iitated to have been 
ftf inches, hi^ the latter it is & inches, I am aware it may be 
urged that this difference may be attributed in a great degree to 
the youth of the latter. 

For fear of extending this paper toe much, I have not iQcludr 
ed a copy of the measurements of Wurmb. The height of the 
Pongo when it was examined by him was three feet ten inches ; 
but this, it is stated, differed from the measurement taken at 
Borneo, which was forty-nine inches. A different measure is 
supposed to have been used, or the discrepancy might have been 
caused by the animal^s shrinking while lying in spirits. The 
circumference of the thigh of this four feet high animal was one 
foot five inches and two-eighths. While the breadth of the skin 
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of tbe Sunatra guUit^ of from aerott amd a half lo eij^t feet higk, 
adrosB the middle of the ih^h^ was only one fiiot 

The orang described hy D'Obsonville appears to me to have ' 
been an adults At least, in no other domesticated oratig hate 
I heard of the penis having acquired such a length as five inches 
in a state of rest. 

I am also permitted by my friend Captten Gillespie (Aid- 
de^camp to the Right Honourable the Governor-General) to 
mention that he saw an orangoutang near four feet high, or 
between three and four feet, in the possession of the Honour- 
able Mountstuart Elphinstone, Governor of Bombay. It wak 
in every respect (but sise) he says, like Mr Swinton's orang, 
and in the course of \y\o years had, not apparently grown an 
inch. As no exact measurements, however, are referred to, I 
mer^y mention the circumstance, without laying much stress 
upon it. Supposing however, the fiMH; to be stated with the ut- 
most accuracy, it is in favour of the idea, that there may be a 
gigantic and medial, or common variety of orang-outang. The 
animal alluded to is described as being very fond of woollen 
clothing. It delighted in enveloping itself in the folds of a 
blanket, and so completely would he do so sometimes as to have 
no part visible but his eyes. He certainly was considered a . 
full grown animal. I am hardly warranted, however, in using a 
masculine designation, as Captain Gillespie cannot be positive 
as to the sex of the creature. It appeared to exhibit consider- 
able emotion on the approach of young ladies, evincing an 
anxiety to be with and caress them. I am not without hopes of 
learning more particulars respecting this individual, as Captain 
Oillespie supposes it to be still alive. 

The absence of precise phraseology has involved occasionally 
in some degree of obscurity the history of the orang-outang. 
Among such terms as Pongo, Jocko, and Chimpans^ used by 
travellers or naturalists, it is not always easy to find out thd 
precise animal meant. In the eastward^ too, I have no doubt 
that the orang-outang has been sometimes confounded with the 
long armed Gibbon.* Leaving the Uack African' iS'imta satyru9 

* A species of orang-outang is said to exist in Assatn, a specimen of . 
which is shortly expected in Calcutta. It will probably proye to be the 
Gibbon alluded to in the text. 
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in poseession of his title of Pongo, ais also the somewhat ano- 
malous individual described by Wurmb, it is desirable for ob- 
^vious reasons, that when the Asiatic Simia aatyrus is describ- 
ed, we should adhere to his Asiatic designation of orang-outmg. 
In conclusion, it only remains for me to apologize for such 
defects as I fear will be found in this paper. My motives in 
writing it^ independent of the interruptions by other busy avo- 
cations, will, I trust, be indulgently remembered in mitigation 
of such errors. ^ I have, however, endeavoured to state such . 
facts as fell under my observation fairly, and to reason upon 
them impartially. 

I beg to subscribe myself, with great respect. Sir, your most 
obedient, humble Servant, 

J. Grant, 
Assistant-Surgeon Bengal Establishment. 
, Calcutta, SO^A November 1827. 

Note." — We shali be hap^y to hear again from Mr Grant regarcl- 
ing the future history of the orang-outang in the possession of Mr Swin-r 
ton. It is possible that there may be two species^ a gigantic one^ like 
that described by Dr Clarke Abel in a former number of this JoumcU, and 
a smaller one, identical with the Pongo of Wurmb. As to their walking 
liabitually in the erect position, however, a point which Mr Grant seems in- 
clined to support, the anatomical structure of the tribe precludes the possi- 
bility of this ; and this structure, not much better fitted for motion on all 
fours, indicates, what is found in fact to be the case with all the known 
species, that their habitation must be in forests and among trees, — a habi- 
tat necessarily implying an organization of members for climbing, and for 
which their posterior extremities, equally adapted for prehension with the 
anterior, are wonderfully adapted. Many of the Mammalia, when acting 
on the defensive, rear upon their hinder legs, or sit upon their haunches ; 
and it was quite natural for the large specimen killed by Captain Corn- 
foot, to approach his assailants in the erect position, thus leaving, be- 
sides his teeth, his two arms free, to be used for his protection. As to ' 
any fancied resemblance to human communities, implied in apes being 
generally found in numbers together, it may be observed, that most fru- 
giverous animals are gregarious, associating for mutual protection ; and, 
upon the whole, it seems now to be the general opinion, that any intel- 
ligence the ape displays beyond the dog is to be attributed solely to tlie 
particular structure ol* his members, enabling him to mimic with effect 
human attitudes. 
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Akt. W^^Account of a New Reflecthig Telescope, By the 
Right Honourable Lord Oxmantown, M. P. &c. Com- 
municated by the Author. 

The following considerations induced me to make the expe- 
riments on the specula of reflecting telescopes which I am 
about to describe. The reflecting telescope would be almost 
a. perfect instrument, could we devise means of freeing it from 
spherical aberration ; it would then retain merely the defects 
necessarily arising from imperfections in the workmanship, and 
perhaps some others of a much more trifling nature, such as 
those derived from the inflection of light. The refractor, 
however, is not only afiected by the spherical aberration in 
common with the reflector, but also by the difierent refrangibi- 
lity of the rays of light. Both of these defects may indeed be 
in a great degree corrected by giving curves oC proper radii to 
the lenses which compose the object-glass. The spherical aber- 
ration may by this be almost entirely obliterated, but a consi- 
derable portion of the chromatic aberration still remains, owing 
to the irrationality of the spectra formed by the diflereht kinds 
of glass, of which the object-glass is necessarily composed, the 
difierent coloured rays not being refracted by each in the same 
proportion. The refractors until lately were limited to a very 
small scale, owing to the impossibility of procuring suitable 
glass of large dimensions; and although a new process has 
lately been discovered on the continent, which has considerably 
extended the limits of their construction, still I believe thiU 
large pieces of glass, of a tolerably homogeneous nature, are 
procured with great difficulty ; and there seems to be but little 
prospect of our bein^ able, with the present state of our know- 
ledge, to construct efficient refractors, at least with glass lenses 
of apertures at all approaching the late Sir William Herschel's 
reflectors. I have been thus minute in stating my reasons for 
making the following experiments, as many practical men 
whom I have spoken to seem to think that since Fraunhofer^s 
discoveries, the refractor has entirely superseded the reflec- 
tor, and that all attempts to improve the latter instrument are 
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Two modes have been hitherto adopted for dimtnisbing the 
tspherical aberration in reflectors, the one by rubbing d<»wn tli# 
outer surface of the speculum from thd edge to the centra, so 
as to make its figure approach to that of a paraboloid^ the 
other by increasing the focal length in proportion to the aper« 
ture. It is certainly extremely probable that a very skilful 
workman, who has devoted the greater part of his life to th« 
construction of reflectors, may succeed in some instances, par^^* 
ticularly when the instrument is what is techni<[»ally termed a 
dumpy, in forming a surface approaching to the paraboloid^ 
which will perform better than one which is truly spbericid ) 
but when we consider the extreme accuracy necessary, and that 
a true surface can only be obtained by the process of polish- 
ing, when two motions are combined, the one in some degr^ 
at right angles to thd othel*, and that a spherical surfad^ i» the 
only surface which can be formed by these two motioUB^* it 
will be evident that when we attempt the parabolic form wti 
abandon an essential requisite to the formation 6f an accurate 
wrrfade. It is scarcely worth while remarking, that in every 
attempt to impiove a speculum of an accurate spherical figuvn 
I have invariably rendered it worse ;— -these attempts were not 
on very dumpy instruments. The other method of diminish- 
ing the spherical aberration by increasing the focal length in 
proportion to the aperture is certainly unexceptionable ; but it 
will be immediately evident that it has its limits, and that in^ 
«fruments become unwieldy after they exceed a certain length* 
I wilt now immediately proceed to describe one of the instrii* 
<nent* I have constructed, with a view of diminishing the 
spherical aberration without introducing either of these defectis. 
In Pig. 1, Plate I. AB is a brass plate turned true on both 
si^ by means of a slide apparatus, which at the same time 
renders its sides parallel. The dimensions are seven inches by 
five-eighths thick. CD is another brass plate, made true by 
the same means, one^half an inch thick. The two plates were 
then screwed together in a temporary manner, their eentrcf^ 
eoindding; three boJes were then bored throtigh them ofle- 
i 
* A pkne is a splienoal' snrfkce with m infiiiifd radlusv or i^ pmstwt 
with a very great radius, and is extremely difficult to execute. 
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foufUi of an inch dkmet^, accurately perpendicalar to their 
•urfi%ce& iThe two plates were then unserewed, and the holes 
in the plate CD were carefully tapped with a tap, having one- 
sixtieth of an inch interval between its threads. Three ca&t 
steel spindles were then accurately turned, the shank £P being 
made to fit the holes of the plate AB, and the screw GH 
nicely to fit the holes in the plate CD. It is almost needless 
to observe that the flanches, and indeed every part of the 
spindles, must be very carefully turned. The tliree cast steel 
spindles were then put through the holes in the plate AB, till 
their flanches rested on it. They were secured there by wash* 
ers IK, put on the shanks of the spindles at the back of the 
{date, and the washers were retained in their places by milled 
nuts LM. To prevent the washers from shaking as the steel 
spindles were turned backwards and forwards, which would 
loosen the milled nuts, each washer was provided with a screw 
in* its side O, which enters the groove P in the shank, and 
keeps it steady. The plate CD was then laid upon the three 
screws. GH of the spindles, which were then gradually turned 
lound in succession by a key fitting their other ends til) the 
plate CD reached within about the one-eighth of an mch d 
their flanehes. To prevent the spindles from shaking either 
in the plate AB, or CD, lateral holes were drilled reaching the 
principal holes 0,0, d, v^v^v. These were stuiFed with small bitsof 
leather, which were kept constantly pressed against the spindles 
by small screws. This precaution is essential. Besides, screws 
were inserted at the back of the plate through the holes mark- 
ed iii, which were screwed against the plate CD, to prevent 
the possibility of its shaking in the slightest degree during the 
operation of grinding and polishing the speculum. 

The mechanism being now complete, a speculum was cast ope 
inch thick. This was secured to the plate CD by three smaH 
•crewvd wires east into it, by a groove in the plate CD, and 
by a cement composed of resin, wax, and sulphate of lime*. 
A ring of speculum metal was also cast oneinch and a-half thick, 
wiiieli was secured to the plate AB in a similar manner, leaving 
a very minute interval between it and the piece of speculum 
metal it surrounded* The whole togetjier formed a speeivkim 
of MX inchea aperture, and tw» feet fbcal length, whkh was 
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ground and polished in the common way, till by repeated 
trials it was^ found to^ be of a good spherical figure. The 
small screws Hi, were then drawn back, the ^eculum placed 
in the tube, and the spindles turned round a certain number 
of times, by which the centre part of the speculum was made 
to approach nearer the plate AB, by a quantity ascertained in 
a manner I shall presently point out. . The two images were 
then made to coincide, and the image was then found to be 
apparently as distinct as either image had been when separate. 
It is necessary to observe, that, in order to effect the adjustment 
properly, each image must be brought to the same degree of 
brightness, which can be accomplished by shades on the mouth 
of the telescope, and that no higher power should be used than 
each metal, when separately employed, can bear with distinctness. 
I rather think that instruments of this construction will pretty 
frequently require adjustment; however, this is easily effected 
in the space of two or three minutes. The first I attempted 
consisted of a solid metal surrounded by two rings. Owing to 
a defect in the mechanism it required very frequent adjust, 
ments, the smallest shock displacing the images. The one I 
have described is almost entirely free from this defect, remain- 
ing in perfect adjustment even after very vioHmt shocks. I 
have a speculum like the first I made, consisting of three parts^ 
which is almost ready for grinding ; and I expect it will turki 
out well. I have not yet perceived any ill effects from expan* 
uon and contraction, which was the difficulty I most appre- 
hended. Whether they will become perceptible in instruments 
of higher powers, or whether, if perceived, means may or may 
not be devised of obviating them, can only be ascertained by 
future trials. On my return from Parliament, if other avoca- 
tions do not interfere, I propose to construct a speculum in 
three parts of eighteen inches aperture and twelve feet focal 
length ; — this will be giving the experiment a fair trial on a 
large scale. It may perhaps be as well to observe, that I do 
not think the principle of subdividing the aberration can be ^ 
applied with advantage to small instruments. The object to 
be gained by it is a diminution of the focal length with a given 
aperture and power, aad this is by no means desirable in small 
instruments^ as it forces us to make use of deep eye-glass^^ 
which are on many accounts objectionable. 
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To compute the respective lengths of the. curves cohiposing 
a compound speculum, such as has been described, so that the 
aberration of the whole speculum may be equally divided be- 
tween them. 

Let E, Fig. 2, be the centre of the surface. Let a ray pro- 
ceed from Q and intersect the axis in V. Let q be the geo- 
metrical focus of rays proceeding from the point Q. 
Let q represent E Q, Let 5^ represent E v^ 

^ Eg, ^ R E A 

/ ' E F, V ver sin & 

Then considering g^ a function of ver. sin <l, v bein^of course 
= in each coefficient, we have 

which by proper substitutions becomes 

9~+7+(9+/)*+ (?+7?+^' 

The aberration being q" — ^ is evidently represented by this 
series without its first term, which expressed geometrically 
amounts to 

QE^ AN QE^ AN^ 
Q F2 • 2 "^ Q F3 • 4ET 
which, when the rays are parallel, becomes 
AN , AN^ 
2 "^ 4EF *^' 
It is evident that the first term of this series will afibrd a 
sufficiently near approximation for compound specula ; if we 
therefore represent the ver. sines of the arcs DO, DP, DQ. 
Fig. 8, by AN, AN,' AN," the problem becomes. Given AN = 
AN' — AN = AN" — AN,' the length of the arc DQ and its 
radius, to find the lengths of the arcs DO and DP. 

Ewample. — Let a be the arc DQ = 3 inches, r its radius 

= 48 inches, a? the seconds in o, then f tt? = S06^5 - =z 

r . 

206^5 Yg = 12891", which in degrees amounts to 8^ 35' 
whose v. s. = .0019550. 

J of which = .0006516, corresponding to arc, 2° 4/= 7440* 
= 1.77 inches. • 

• Coddin^on's Optics. t lAtrdners Trigonometry. 



&c. 
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§ of irhich s: .0013034 correspoDdtng to arc 2^ 54^ 80^ 
=; 10470 = 2.44 inches. 

Arc DO = 1.77 inches, and DP ;= 2.44 inches. 

It is evident that the arc PO must be drawn back, a quan* 
ty equal to D^C = \ DC, and DO must be drawn back 2 
lyc - DC. 



Art. lll.-^Observations on the Styles cjf Building employed 
in ancient Italy ^ and the Materials used in the dty of 
Rome. Communicated by a Correspondent. 

Sir, 
Haying felt much interested in a very learned essay of the 
distinguished Italian Antiquary, Antonio Nibby, on the ma- 
terials employed in the construction of the ancient edifices in 
.Rome, I had long cherished the idea of presenting you with 
a translation of it, with some additions from my own observa- 
tions Learning that a paper on the same subject had appear- 
ed in the sixth number of the Edinburgh New Philosophic 
cal Journal, and being anxious to see what had already been 
published in this Hne of inquiry, I procured that number of 
the work, and what was my surprise to find that a Mr C. T. 
Ramage, A. M. of Naples, comes forward with a mangled 
translation of part of Signor Nibby ''s paper, without the smal- 
' lest allusion to the source whence be had derived the whole in- . 
formation of his performance ; riay^ that it is all rendered^ word 
for word, from Italian into English, with very small attention to 
the idioms o( the two languages, and with three short interpo*' 
latcd passages of his own, which serve to betray how unfit he 
was to do anything but translate on such a subject, as I shall 
endeavour to illustrate in the note below. * Feeling anxious 

* The work of Nibby 4s his " l^raitato preliminare dei Maieriak^MMii 
negli Aittichi edificj di Roma" prefixed to his erudite work on the Forum 
and Via Sacra. The first paragraph is of course vnried' in Mr C. T. Hnw 
mage's translation^ though exceedingly slightly ; but when the author ar- 
rives '* in medias res" the version becomes perfectly verbal^ as tti€ oom^ 
menoement of the second paragraph (merely as m specimen of t^e whole) 
will sufficiently prove to any one acquainted with the two laaguage^i " La 
calce facevasi, come ancora oggi, colla pietra calcarea, o con quella chiama- 
ta da Vitruvio, mhot, che ftrse eorreeponde al noatro piatombino o pietra 
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to expose the plagiarism of Mr Ramage, and knowing how 
little justice be had done to the Italian work^ and flatter* 
ing myself that I could add some scientific details of interest, 
especially to the part of the work whidi treats of ornamental 
stones, I resolved upon transmitting to you the present paper, 
passing liglitly over the ground which Mr R. has already pre- 
occupied in so strange a manner. I shall therefore make, 
Jirsty a few remarks on the construction of edifices of various 

calciiTea compatta. La calce tratta da questa ultima pietra serviva per la 
costruzione de' muri> quella, che si traeva dalle pietre porose usavasi negl' 
intonachi." — ^Nibby. '' The mortar was made as it is at present^ either 
tjwn eommoB Kmestone or from a stone which Vitruvius c$l\w siiex^ and 
which may perhaps correspond with oar compact calcareous limesteue. * 
That whid) was obtained from the last was employed in the construction 
of walls, while the other was used as plaster." — Ramage. As to the 
translator's interpolations, the first occurs at the bottom of page 246 
and top of 247, in wh^ch he mentions that the mortar is so hard, that 
at Baite the foundations of Ibe houses bek>w water are presenned, while 
those GO the shore have " entirely disappeared/' which by the way is not 
f mxect ; but he has. omitted by &r the most curious ^t, and which moat 
belongs to his argument, that the sea has washed out the stones formed In 
squares of a few inches, and left the mortar projecting in the most curious 
manner, forming cells of a honey-comb appearance. His next original 
iacubratioD proves that he is not a very {vofonnd olasBical scholar. He 
ssys that the caves hallowed out of tufti, a«ar Nayles^ are supposed to 
have been inhabited by the " Cummelii mentioned by Homer." — With- 
out supposing that the translator is able to read Homer, he might have 
learned from Eustace, Forsyth, and every traveller) not to say every six* 
penny guide-book, that the '* Cummelii" are inventions of his own brain, 
and that it is of the CimmoviaQB KiAvui !<•<, Ckkfss^ I iy 14. l^t Homer 
tpeaka. The next and last original seafenoe of our auihor is at page 240^ in 
which> as. usual, he falls into another error ; he says, that the Romans em^- 
ployed large quadrilateral masses of travertine in their edifices without ce^ 
ment. Now, it is quite certain that the Romans employed cement even 
when the largest hlocks of this stone were used, though tt may escape a 
superficial observer, (such as I presume Mr R. to be.) I have seen the 
mortar perfectly distinct in the Colisseum, which I examined with (hat 
particular view; W^p see then that Mr P, T. R., A. M., is not very fit to 
come out of leading strings; and if tie wilt' translate, be will find much 
good employment in that line, bdt let him candidly own that he cToes so, 
and avoid mangling papers as he has done this one, by cutting off idl the 
classical allusions with which the erudite antiquary, whose steps he pur- 
sued (^ hat/dptUfUms aquis*) rllustratee his work. 

* A MioemKBgicKl tamolsgy. o|^ itf i> Ramagf. 
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ages existing in Italy ; then allude to the materials of which 
they were built, especially in a mineralogical view, which 
Nibby did not think it in his way to describe, and of which 
Mr R. was probably incapable ; and then notice the principal 
marbles, porphyries, and granites, employed for decoration. 
I shall use Nibby for a text book, but take a more extended 
view than he has done, with the aid of my own observations, 
the works of Ferber and Breislak, and a book hardly known 
in this country, '* Brocchi^ Suoh di Roma,^ 

The walls termed Cyclopian are generally understood to be 
the works of the inhabitants of Italy before the time of the Ro- 
mans, and exhibit a very rude though massive style of building. 
Figs. 4 and 5, Plate I. exhibit the appearance of this con- 
struction, as I have observed them at Fiesole, and at Fondi*, 
near Terracina.* The walls of Paestum, in Magna- Grecia, 
may be considered of Greek origin in extremely remote times, 
and have a very peculiar construction. Their thickness is di- 
vided into^w^ parts, see Fig. 6, consisting of four walls of vast 
quadrilateral masses, A A A A, without any cement, and the 
interior B filled up with loose and unshapely fragments : with 
such prodigious strength they have been built, that many por- 
tions remain in perfect preservation. In coming to the Ro- 
man history, we find that little change in the method of con- 
struction took place during the history of the kings and the 
greater part of the republic. Immense quadrilateral masses 
of the stone of the district and of the Alban Mount, proba^ 
bly in all cases without cement, were employed, of which we 
have abundant proof in the Mammertine prisons^-f- the wall of 
Servius, the Cloaca Maxima, the enclosure built at the mouth 
of the canal leading from the Alban Lake, (which probably 
bears a date of the fourth century of Rome,) and some chambers 

• Simond, in his new work^ (Voyage tn Italie, <Sfc, vol. ii.) has an en- 
graving of a gate at Ferentino, exactly resembling the latter. Cyclopian 
walls also occur at Cora, Prsneste, Cortona, &c. 

t Mr C. T. Ramage, in translating the Italian words " Carcere Mam" 
mertino" gives us a valuable specimen of his Latinity by rendering it Car- 
eer Mammertinnm" p. 250 ; he must be informed that career is mascu- 
line and Mammertinus taken a<yectively. He likewise talks of BasiUeoB; 
we beg to remind him that Basilica is of the first declension, and the plu- 
tal usually employed is Ba^licm in English ; it cduld never be BasUicoe, 
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near the same place, very improbably called the prisons of Ma« 
rius ; also in the ancient wall at the Forum of Nerva in Rome. 
Afterwards, though for buildings of very great solidity like the 
Colisseum, quadrilatei-jil blocks were used, a minute covering 
to the wall called ** opm incertunC* was introduced towards 
the end of the republic. It was merely a covering for the in- 
terior mass of the wall, and was composed of small irregular 
polygons, as represented at Fig. 7. We have a beautiful*ex- 
ample in the temple of Vesta at Tivoli, in the church of St 
Theodore in the forum, and at Preneste ; likewise in the north 
of Italy, in a temple disinterred last, season at Brescia, and in 
the villa of Catullus on the Lago di Guarda. * AfteJr a short 
time, two other styles of building succeeded the *^ opus incer-- 
tum^ viz. the " opits reticuicUum et lateritium.^ These con- 
tinued in extensive use for two centuries between Augustus and 
Caracalla. The specimens we have of them are innumerable. 
The former was an exterior facing to the wall like the ^^incer- 
tum^ but the pieces were perfectly rectangular, and set lozenge- 
wi^, as shown at Fig. 8 ; the pieces being small, were made of , 
any stone most easily attainable ; at Rome, of tufa,— at Tivbli, 
travertino,— ^t Preneste, limestone. Sec. As it could not be em- 
ployed for the comers of buildings, these were generally made 
of large flat bricks. Of this workmanship we have examplei 
in the gardens of Sallust and baths of Titus at Rome, and at 
the villas of Mecaenas and Adrian at Tivoli, besides many beau-* 
tiful specimens in southern Italy, as at Cicero'^s Formian Villa, 
the Tomb of Virgil, and the buildings on the Bay of Bais?, 
whose remarkable appearance is mentioned in the first note of 
this paper. The common brickwork, or " opiis lateritium^ 
was yet more generally employed. In the Augustan age, the 
bricks were little more than an inch in thickness, and triangu- 
lar, and always of red clay. Under Tiberius, the clay was mix- 

* This yilla of Catullus affords an excellent example of the practical use 
of a knowledge of the different styles of huilding. It is quite evident that 
on the Sirmian promontory are two seta of building totally unconnected, la 
confusion between which has much puzzled antiquaries. The ooe aext the 
lake is almost Saracenic building, while that on the top of the hill^ a little 
way off*, presents exactly the opus incertum of Vitruvius^ which, as it seema 
not to have been long employed, fixes the date so exactly to that of Catul- 
las, (first century, B. C.) as to leave little doubt as to its authenticity. 
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0A with yeHow, ni^d the hntiks wete thicks. In the tkne df 
Nero, red awd yellotr l^tidks were promiscaously «sed, -bot tJiey 
irere thkmer thasi either oF tbe last, iind with %very little 'toot- 
tar, which under Augustus and Tiberius "Quailed a fourth of 
the thickneds "of a brick. TTie temple, commonly called that 
of Bedredlds, iicidfr Borne, ^hows that soine ftiM^ifel ornftfiiettts 
in brick (cfr terra co^ia) were *iow -employed, particularly an 
Stroscanfi tbordet ^vhidh surrounds that edifroe. When the de« 
rfine of thfeempite advanced, the bricks b^ame uneq^, aw! 
tbe ^psmiky of cement interposed increased, as for <examf|i}e in 
the Baths df Conslittt^ne. As very »perfect specimens ^%hfe 
*^ opm iatetitium^ I inay ttietttidn the House rf Sallust, the 
lower part of the Oaths of Titus, (where it is beafutiftiHy fr^b,) 
and Adrian'^s Villa. In the latter we have some excellent ex- 
iif»pl«6 at ftbe alternation of this with the reticulated w^k. 
See Pig. «. 

As thed^dhne rf'the finfe attsinoreased, the bricks were mmek 
with >fragtoent8 ef tufa, Src. as 'may be seen in th^ ^cus, con^- 
dionly attributed ^to Caracalla, butbuflt-by Maxentius, and the 
Hippodrome <ii Constamifne at the dhurdh ^f 'St Agnese, near 
tbe Ponte Lamentano ; iikewise in m«ny of the Christian 
obnrches and ba^ilicae buHt at that ^period, and in somcpor- 
tum% flf the 'existing walls of Rome. Afterwards fragments of 
niore andisnt edifices were employed for the construction of 
new ones, as -may be seen in many wotft^opproacftiing the «iid*. 
die ag^s; fiit last, instead ^ofbrioks, smatH reCtangc^lar fragments 
of the commoner and sdfter fi^ones were employed, which has 
been termed the Saracenic eon9tmdtion,whiciheontini!ied<iPom 
the nittch ^o the fourteenth centuriesj-andof ^hSs we have exam- 
ples in pan of "the walls cf Rome built by Leo IV., tmd a for- 
ttes&of tbe middle ages beside the ^tombof Cecilia MetdJa erect- 
ed'bySonJfcceVII'I. After thishasty outline rf the methods rf 
construction, it is our next business to notice the materials em- 
ployed by the Romans in their edifices, ccmfining ourdelves of 
oparse to Rome and its vicinity. 

To nothing certsdndy has the preservation of the works of 
ancient grandeur in Italy been more owing than to the admira- 
Jble materials which the soil afforded for mortar. The lime 
was obtainedy^aocordingto Nibby, (see tbe foot-note, page ^,) 
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jrom a pcnrous linleskma for pUustering walls^ and bom m i 
pact limestone called Palomlmio by the ntoderns,* and empkaj^ 
ed for building; It was mixed with sand, whkby aecording to 
Vitruvius, (lib. ii.) wfus either " mremaJxmkicL^ or ^'Jhtvia^ 
ca ei marina^ three parts of the former, and two of the 'lat- 
ter, being used for one of lime. The first is known all orer 
the world by the naBse of Foazuolaaa, from the. town of Poa- 
«uoli near Naples^ where one species is most abundantly found. 
It is one of the most plentiful^ as wdl ns most important plo- . 
ductions of the soil of Home, and has infinitely contributed td 
the stability of the remains of antiquity, especially where large 
fragments of stone were not employed. To describe its nature^ 
pheiiomena, and uses^ would require an entire paper ; I shall, 
therefore, only remark, that it is a volcanic production^ and 
still formed by volcanos now in action^ (See. Dclomku^^ Cata- 
logue dea Prodttits cr£^na,)~and that its principal varietiesfao- 
GCH-ding to Vitruvius, are the ^^ nigra, cana, rubra^ earbuncu- 
lus4^ I am rather at a loss how to translate the last^ utiless it 
mean cindery or seoriaceous. firoochi calls the Fozeoolaaa 
*^ tftfa grantdare,'^ All the catacombs near Rome are qui oiit 
of this material* The sea and riv^r sand was never used^&iit 
in default of the other. The following w^ the stones eiJU- 
ployed in Utesoory by the Bamana^ 

L TuTA,.the ^^ lapis niber^ of Vitravius^ and X/^f «fv%«( 6f 
Strabo. The ancient quarries of this stone may be sem at 
Cerval^tta on the bank of the Anio. It was, as Nibby ob- 
serves, much used for foundations^ but likewise, when employ- 
ed in great masses, to resist as much as possible tbe ailion df 
the air, which readily decomposes it, for entire buildrngs, diiefiy 
in the earlier ages of Roman greatnessi.aa in the stiqpendoMJB 
aqueduct of Claudius^ and the Teiaple of Fortitoa \rri^. 
Broochi justly temarks^ that *^ sajmm quadrakmP is.its spedi- 

* K'ot being acquainted with ttiis Palombino, I cannot state tfie distitfc- 
tlon mofe fully. Ferber calls the Puhm6ih6 aikiied ^ wtiitd atl^ &>ttspitt, 
d^her sciiljr ndt erptaiB&nt/' Were 1 ta ba^aM k» opi^Mr I should coi»- 
Bid«r h to be the veij hard secimdary HilMMtove which abounds near TiwO, 
and the kind first mentioned above, a liinesteae of snowy whiteness; and 
therefore well fitted for plaster work^ wbich I have seen carriet) by horses 
in panniers across the Campagna, being brought, as I u&derstood on inquiry^ 
from a very considerable distance in the centre of the Apennines. 



86 On the Stjfles of Building in andeni Itdhfy and 

fie name, and not applicable to any kind of stone cut in Rec- 
tangular masses, in the same way as ^^ qvudersteirC^ is applied 
in Germany to a species of sandstone. It is a distinct volcanic 
production, and common more or less to all volcanos, though 
very various in its aspect and characters. Heroulaneum is 
covered with a similar formation of modem date. Brocchi calk 
it ^^ tufa UUnde^ and remarks as to its construction, that it is 
a compound of heterogeneous materials, containing fr£^;ments 
of black lava, limestone, &c. It contains also white farinaceous 
leucites, scales of brown mica, with crystals of black and greeit- 
ish augite, as well as felspar. Its fracture is earthy in smaU 
pieces, passing into conchoidal in the large. It is sufficiently 
hard for many purposes of building, but is considerably liable 
to decomposition by the atmosphere. Though differing con- 
siderably in colour and aspect, in constitution it considerably 
resembles the trap tufa of Arthur^s Seat, near Edinburgh. 

II. Peperino, another volcanic production nearly connected 
with the last, was brought from the Alban Mount. Its colour 
is greenish gray, resembling ground pepper, whence its name, 
though some say it is from Piperno, a town in the Apeninnes, 
where it is said to abound.* It resists the air much better 
than tufa, and is a valuable building stone, as the tear and 
wear of near three thousand years on the Cloaca Maxima and 
Mammertine prisons amply prove. It abounds in imbedded 
masses, crystals (chiefly decomposed,) &c. A variety of it, 
which, except from locality, hardly requires separate notice, is, 

III. The Pietra Gabina, or " Saxum Gabinum," brought 
from Gabii, twelve miles from Home. Its colour resembles Pe« 
perino, but it is said to be harder, and more porous, and to have 
been used by the ancients for millstones. I must confess that 
I am not acquainted with the characteristic distinctions of this 
stone. It was esteemed, as well as the last, for being proof 
against fire, on which account Nero commanded Rome to be 
rebuilt after the great conflagration, with one or other of these 
stones. ** JSdificiaque ipsa certa sui parte, sine trabibus, saxo 
Gabino Albanove solidarentur : quod is lapis igni impervius 
est.''— TW. Ann, xv. 43. 

* See Burton s Antiquities of Rome, 
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IV. The Travertine, (corrupted from ** lapis Tibertinus,") 
was the most beautiful and durable stone used by the Romans 
in: their edifices. The xAA quarries are still seen beside the 
Anio, near the Ponte Lugano. It is a substance .daily form- 
ing by. the incrustation of reeds and other objects, with cal- 
careous, matter from . springs, abounding with sulphuretted 
bydrdgeh^ especially at the little lake Called the Solfatara, ^ 
' whence the famous milky stream flows, known by th€ name of 
the Aq^a Albula* Several: mistakes have occurred with re- 
gard to the nature of . travertine. The distinguished Simond 
in his work on Italy, just published, shows how little of a 
geologist he must be ; he confounds it with Peperino ; and says 
** Peperino, espece de tuf volccmique que Ton voit se former 
dans la campagne de Rome pris de^ eaux souffrees^ A man^s 
ideas of geognosy must be rather confused when he imagines 
that volcanic rocks may be daily forming by the action of 
springs ! fireislak too falls into an error, when he considers 
that the Anio at present forms true travertine. The produc- 
tions of its waters, called ** confetti, di Tivoli,'* are far softer, 
and are properly calcareous sinter, while the travertine is calca- 
reous tufa. The former is known under the name of calcareous 
alabaster, and is of very slight hardness. It is admirably cal- 
culated for a building stcme, as it hardens on exposure to the 
air ; and, ori^nally white, acquires a slight tint of orange,, most 
excelleiitly adapted for picturesque eflect in the numerous 
anciait edifices composed of it« It was first used fcnr the or- 
namental parts of the edifices built of softer stones, as may be 
seen, in the Tabularinm on the capital, which is perhaps the 
earliest instance of the employment.of this stone, as it was not 
used of course till Tibur came into the possession of the Ro- 
mans. When compact masses of the stone are chosen, not in- 
terrupted by vegetable petrifactions, it is admirably calculated 
for durability,. as may be seen in the exquisite capitals of the 
Temple of Vesta. at TivolL This, stone is not peculiar to 
Rome; a variety of it occurs at Temi, and it is found in great 
perfection near the city of Psestum, where it is produced by 
the imfwfcgnated waters, of the river Salaro. The temples and 
walls of tb^t ainazmg pity are built entirely of this stone, asid 
theladmisubly.fterfect xemains of the former are a sufficient 
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foom?^ on its flttrability. The reddkh cokmr which it as- 
^uip^fas at Borne i» undoubtedUy omag to the prefieoce of iitm 
in (h^ dulphureous (springs, which is decomposed, as pyrites aU 
ways are, by eKpoeure to the weather. 

V, Silice, or selce, as it is known to the Italians, is not the 
tru? ailex ; but ancient lavas and basalts. It was known by 
th^ m^ name to the Romans, as is uniTersally admitted; 
twt, wiil be illustrated by the accompanying interesting in- 
8cripf;ioii of Trajan, on a milestone of the via Appia^ which 
^yery one knows was paved with basalt :^^ 

VJ 
IMP CAESAB 

Divi nervae; 

FILIVS NErVa 

TRAIANVS AVG 

GERMANI€VS 

DACKJVa 

PONTtF, JVIAX. 

TRIB. POT. X;iII 

IMP. VI. COS. V. P. P 

XVIII. SILICE SVA PEOVNIA 

STHAVIT ' 

Hkis ioficriptlim I copied at Mesa in the Pontine Mavshes^ 
The stiseets of Rome and all the tiii^ in the neighbourhood were 
paved, with, diift lava, Icom the femous Coul^ oi the Capo dl 
Bove» where immenae<quaiaiefr anciently dug may still be Been. 
The Via Ostensis may stiU b» seen n^ar Ostia, paved with this 
same laim, which comes, from the Capo di Bove, two milea 
fiB^bm Borne, and thensfoite otoried sixteen or seventeen milctt^ 
and certainly not from the Alban Mount, as Fedber imagines^ 
^faidi. is greatly farth^ distant Aecording to Daubeny, in 
hisexoejlent workoH Tolcanos, this ooul^ '^ appears to €;on«8l 
of an Jptimate mixture of augite and teupite, dthep in cvy»- 
UdsbiQV granular masi^fi, the fimner c^ a bottle ^eeii ^eploup, 
piisshig into brown, the latter white or azure.'* I must 
refer to the wosh itsetf fcnr the mineralogicai and geolcgioal 
peeuliaritea of this cemaiJfaUe formalion, taking Jeanne; aft ^ 
qame time atrongly to dissent from the author, as ta the sourcct 
fiK^m whence. he takea itst origin. A treatise has beeapiib^hed; 
^Xfff'^Aly on this kind of stoae, <* lAfjA^ d/d seb» Rmkdno*'^ 
YI. Fomiee, Fumex, Pumiee. This ston^, ^beh-MiUby 
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Bientioiis as> enplc^ikl' for vanHa waA onp^ja^ qb^ it^oii»|.af 
its lip^aesB^ ba» ocoainoDed soHiftdMcuiilioii. Ua say9 ^^ qwsta 
pbtra traefBfii dalie vkinaoze dafl Ve^uvkib'^ ^nd m^ntionft ik» 
anthohty for die ekx^umalan/Qe of ils beui^ ci^iwieil^ all t|h« iraj 
from Vesuvius. Nibby appears to be 9a jaofin^ralogiBt himse^C; 
aadJ am iadined tosttspect, that^ knowing} of ^p puimeeQear 
Aonie,: lus supposed tbal it w^s: bcought from that v^leano* 
Now pumice is by no means an abundant production of Vesut- 
▼iu& Dolomieu fi#fe« i%n)?e^j».. 31,. AO^^^J gb[i£9fl8(ea« tfa^ 
a cunK»y Ti^w of the envirooia of Naples^ be wa9: not awar<^ of 
the exisienoe of pumice there^ askd Breislak op^miaias its.o^cw? 
rence, fCmmpamie), vol* Ire,^ only in oqe plaqe ol the- mov»f 
lain, though it is: more frequent in Isdbia**^^ It was do\jibties9 
fi!iim< a knowledge of. ibis raidty of puDooee, that xa^^^ tim 
edkae of the Jaurnal in which Mr C. T. Ramag^'s irqmMiofh 
ef Mbtxjr appeared^ remark imanate,/^ %h^ yu.vmen j^^utko^ 
tck above is^ we presume,, ve^ular lavi9^ noti the ptmnice oS 
gcai«gi8t&? New puiniceisfa;ai]h8taae0 $0 periEi^lj^ y^^llkipi^Piw^^ 
m Italy, that k. is ext»mely improhi^le'thiM: it shquM h^ otmr 
{bunded mtiti. the other subilfdiQe^ (iheugh by* ^nprgot fi)n 
Beignerftit somptimfffc is^. by. Sig, Nibhy,. (Mir;Iiain2|if|f@^^ wm^. 
}l^44 ooBirsa does not swt. upoD, . heing au mev^ ^yphes,) t)i^]iv>^ 
iadtted Bathing bitt an; inspeotionoi the vauk^ of ihe C^lipseiimi 
aad'Tag^lpalaseita wUch that gsiitlemaa.r|^fesi!9,.aw ^qj^^ 
d^oidls the questioii, aiid my memory doasi nol ooftirt $er^e:9l^ 
initbepveasttl o«»^ But I think it,, on tb« wibple^ sauch «iPT<f^ 
jmibaA^Io thatr ittis fttnie pumise, aipoe it m &UQd muchi neaiwl;^ 
than Mp Nibby iiiiaginea» iHnne^i, sn the i;eiy GuppagojE^ d} 
Bioi»a* My authonty ' i^ tha testimony o£^ SfpcKS^hi, (Svfii^ 
di Roma^ pp. ^3, S04,^ whose words I literally iB^g^leAi^ 
^^ Im these plJEwea? nea^ iho/ SepoVaro d^i £fei9mh %c.iAear 
Rome^ >' pffintAces: ace unfit abundanl;, W(bieh «is^ ^9i4gh( VfHi 
vamion the momtahiff <^. Albaofli and.TnQcok) ;, ^ajp^ t^y I^i 
cpme «M|ch. move abundant as we. pvoe^ed. iMHH^Wfird fJM9) 
BoBW.. M the issue of ^ AQq[nll^Wv^l^^09 ^^isqM^ tx^ 

% I have \x\. my ppsse^sion a specimen of pupice from Ve$uyias^ and 
another from Cums. It is extremely rare in Etna. See SpaHiinzanPs 
Travels, and Dohmieu, Catalogue des produitt ct Etna. Most of the pumice 
of commerce comes from Lipan. 
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Storta, there are strata in the middle of the tufa to the height 
of S^ feet. Remarkable masses are seen near Braccia&o and 
Anguillara, as also in the environs of Caprarola and Bagnassa, 
at the foot of the hills of Cimini, where they are as well pre^ 
served as those qfLvpari T 

We shall now proceed to a brief detail of the stones used 
as ornamental by the Romans, beginning with the true mar- 
bles. 

The marmor Lunensis is that of modern Carrara, so called 
from its vicinity to Luna, a seaport of Etruria, whence, as 
Strabo informs us, it was shipped with great ease, and con- 
veyed up the Tiber to Rome. He adds that it was white, 

^ with veins of a bluish colour, aqd was excavated in great 
masses for tables, and for columns of a single piece, with which 
the greater part of the edifices in Rome were enriched. Mam- 
murra, an officer under Julius Caesar, decorated his house, on 
the Cselian with columns of this marble, which was the first 
instance in Rome.* The distinction of the different white 
marbles requires much practice. That of Carrara. is very 

^ highly crystallized, sparkling, opaque, and hard ; when polish- 
ed it does not take the lustre of the Greek marbles. The 
Hymettian marble, which was taken from Mons Hymethus, 
now Trelo, near Athens, was much esteemed for its white- 
ness, and was used for the altars and temples of the gods, aa 
Xenophon informs us. Of it were the *^ trabes Hymettise,r 
which Horace alludes to as bring in the highest esteem at his 
time. It was the first foreign jnarble which, was seen in Rome. 
Ludus Crassus the orator brought six columns of it> twelve 
feet high, to his house on the Palatine, ninety-one years be* 
fore our era. 

The Pentelican marble, also white, frequently with green* 
ish veins, came from Pentelica, in Attica, now Pendeli. . It is 
little spoken of by the Roman writers, but seems to have been 
highly esteemed by the Greeks. It was therefore probably 
little used in Rome ; but Plutarch f tells us that the Temple 
of Jupiter Capitolinus, when rebuilt by Domitian, was deco- ' 
rated with columns of this marble brought from Athens. Ac- . 

• iViir^t xxxvi. 6. t In PopUcoia, cxt. 
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cording to OlivieF, in his travels, where it lies upon the sbhis* 
tns it is iv^hite and very fine-grained. 

The Parian marble, extremely celebrated among thean- 
ciesite, was found in the hill of Marpessa in that island, the 
' ^^'Marpeeia cautes'" of Virgil.* It was noted for its white- 
ness—" lapis eandidissimus qui dicitur Parius."** Antoninus. 
It was principally used for statues ;f but the mausoleum of 
Adrian, as we learn from Procopius, J was encrusted with it. 
In colour it inclines to yellowish-white, while the Carrara mar- 
ble is bluish-whit^. It appears to be in lamellar concretions, 
which sometimes vary in opacity. 

The Tasian marble was white, but stained, and chiefly used 
for building about the time of Nero. 

. Such are the principal white marbles of the ancients. It in 
alleged that some of the most famous statues are cut from Do- 
lomite or magnesian limestone ; but I am not aware which, if 
any, of those now mentioned have this character. In fact, it 
is not agreed out of what marble the best statues are execut- 
ed, so minute are the differences of the white marbles. 
, Of the coloured marbles, the first we'shall notice is the Ca- 
rystian, corresponding to the modern CipolHno. It was quar- 
ried -near Carystos, now Castel-Rosso, in Eubsea (Negropcmte,) 
and was of a greenish colour, in lines or sinuous strata {Uhdoea 
CarysioSf Statins.) It was much us^ed in Rome, and was early 
introduced. Fine columns of it occur in the Temple of Anto« 
ninus and Faustina^ and others, which once stood in the Church 
of St. Paul, are now extremely injured by the :fire which de- 
stroyed that gorgeous edifice. Very fine ones adorned the 
Temple of Peace, one of' which now stands before St' Matia 
Mag^ore. It Is one of the commonest marblea in the riiinsof 
ancient edifices. 

The Africano of the moderns, which Nibby considers equip 
valent to the Chian marble of the ancients, would sdem.mor^ 
naturally to correspond to the *^ columnaa ultima recisas Afri- 
ca^; of Horace. Indeed,^ the derivation which the Italian an- 
tiquary gives of the modern haine, from the predominance of 

• Mn. vi. 471. ' . f A^tf^n T^at tjut fc4^/Miigo>7tf^i«F, Strab. x. 

t BeUum Goihicum, i, S3. 
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Wask kr the oiftcbt^, r^emUipg the ne^ro^s oal^ur, a{)|icar» to 
me absolutely ridiculous,. a«id UQwcrthjr of the great penetni- 
Aoa oE the autfior^ etpeoially a« Uie stoMrkannmin^of bbAck, 
red^aod wbile^ m wjuck the fonner does noli forcibly strike 
theses. It is omi of the mo&t beauf^il of the* omamentiil 
fltenef^ aod is a.breccioi, eonsiisting of a basis, ^r ffouni comk- 
taiMB); fragnaeoti of Qumeroias colours, A difl^nnee in'thib 
basis gives rise tei aevin:£|;l Yacieties of tiufi marble, of whsoiittfb 
beaatifitl c^ies are preserved iti' two pedestals in the ^N^oaii 
Museum;. Pillacsi, of this marble adorned, the Banlica Ulpia 
and the Porum Trajanum. Among l3i?' fineat^ecsimeils &^ 
iadng are those: in the palace of Caserta^ near Naples^ t^en 
from the Temple of Jupiter Serapis at Posaouioli; SBbbjB has 
not staled htsrreasoia for idenufying the AfrieteKK ^l^ the 
€hiaft marble;' aod I therefocei pay the utmoat dfiference? to 
bi9:Qpifii(»iv^» hb dedisipna are g^necaUy tke- negate «f sound 
iiidkietian from &ots. Ferbec infomns us* thai a- modeiii mavi 
bk, simihur toi the Mricano, ia fosnnd at Seeraveaza. The inan 
ble named Poifka Santa Antica. is only a variety of thiaspeciba 
The Pavonaazetto, aneientiy the Phrygian madUe^ was v^ry 
highly esttamed^.but new yejry common in Hobsk. S^endid 
pitUm of k JDcmerlji existed «i the Banii<?aLo£ P^tdusiBim 
lius^ib th6 Fm"um^ as Pliny teUs ii& ^^ Nonne inter magni^ 
flea Basiiibani .P]auK odmnBia ». Phi!ygifaus( mirafaiBien^^ ii^ieh 
ave probably the same as lately biname»ted>theisup€tpfaCh«rBdi 
c£ St Faurs, tlrough now ecuelly sbattereijs by^ tfaer onnAi^a* 
tion; Tfaevc are othera b; th^ Pemtfaeon. The JUlaeikn pi&* 
soners on^ the Aroh of Cofratantine ane: sculpttirecl ia this isaiWat 
' The Nevo Antieo^ or Tenaraan marble^ has akiayo beian'iii 
the highest nepute, and is now extremely scaree iti Boni& It 
is that species of limestone called Lucullite by^miaieralogist^ 
and' is probably the kind of whicb the> Gcttiail LuouUusfWos so 
fimd that it took his name« .< 

Otoe of the mosl} admiced maiUes,. though not very rave^ hi 

' Romtt^ ]& the GtaOo Antioo^i which, cqrfespcaida tx> tlk Ifnths^ 

dian, the Libiaii^ and the Punic* of die assents. It was«fie 

• " Marmor Numldicus.** — PUn. v. 3. 
** Et certaat vario dacore saxa 
Quae Hiryx et Libya altius cecidit"— itfttr/. vi. 43 
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of the firet inUxxlttflMed And mosi; eateeoied mdrbles in Home. 
Ite. colour is a v&y fine yelbw. <' Hie aqhumIubi luceht ^ 
viftntia saxa"* When expoBed to tha influeoMCQ of stsoDg licaV 
it becomes orange (QiaBo. Jntica JBruccUUchy Of this marUs. 
ve have eight spleadid oolumns in. the Pantfaeon* wbieh unfcarw 
tuaately are not seen to their bases^ and se^aii 9«ialler ones.ia 
the Arch of Coiytanune ; but it is veirjr racelj found k laeg^ 
nassee. I nui^t admit that its tint of yellow is mixed with 
a little red ; and when veiiia traverse it, as they frequently db^ 
they a^ of a arocu% or reddish saffron oalour * It i» much used 
HI small fragm^uta. with green porphyry in pavements^ irhioh 
haa a beautiful effect 

The Rosso Aiitiix) is pvobaUy the rarest of all true man*, 
fales. Nibby imagines, that it is a rem in the last menlBonfti 
atone^ aliksek ia met with, almost entirel3riiismaiU.|ueiQes. The 
famous statue of the Duicing Faun in the Vatican, and soma 
steps in the small chuoch of St Fra^udes,. n^r St Maria- BDag^ 
^ore, ane, I belieive, q^wte uqique ia siiseA Ita coloor whm 
poMidted it pi^etty neatly tf ue blood^iedk 

Sudb ure the.prijftdpal anlique^triieiaarbkis.. We shall now 
nantion some other ornamentalstoneS). some of which an&cA 
ten &lsely consideved as marbles** 

The Vevde Aniieo i^ one q£ the stcmoftbetitlaiioNm and most^ 
pviaed^ under the title of masUes* The green past, hoawverv. 
from which it takes its.naxae, is s^rpentisw. It ia »Bxed:.withi 
patches of white and black. It was, die Atraoiaa or^Thessa*. 
lian marble of the annienls^ aa Nibby sali^&etQKily proves. 
The darker ladeties which hsuire least while are maat priaedb 
Splendid columns of tfab. marble (though smaU» aa this atone 
ia never found in large masses) deoomta the* Church of St 
John< Lateran^ and weite found ia ths batb^ of Dioolesuui. 
£)ven sm^ll fsagmttBts a«e rare among the ruibs* 

The calcareous Alahaatera were muoh litsed by the anwenta;;^ 
and as. the sources whence they derived them, are unknown, 
the fragments found in ancient buildings are exceedingly pri^ 

* 7he Liun«obella> or shell msrUe^ U excessively lare in modem Itslyn 
tbeugh I dd not knew wfasthi^ it was used by th? Kamsus . In tbe Cimipo: 
Ssato St Bolpgns I b«w $wo «ps11 pi)lar<> whiqb I wss tpld were the only 
ones in Italy, except st St Hwk's St Venice. 
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ed. This substance is an aqueous deposit^ and consists of 
curved lamellar coats. It is the true calcareous sinter of mi* 
neralogists, such as is now deposited by the Anio at Tivoli, 
and called Confetti di TivolL The cream-white opaque orieUr^ 
tal alabaster is most commonly seen, but extremely valuedi . I 
have been surprised to observe in tliis country a calc- sinter 
found in considerable pieces at the Drc^ping Well, in York- 
shire, so. extremely beautiful when polished, that itwouM 
puzzle an experienced eye to know it from the true oriental. 

The Alabastro Fiarito, or flowery calcareous alabaster, . is 
still more rare' and beautiful. It has undulating markings 
from purplish veins which traverse it. There is a beautiful 
i^cimeii of this kind cut into a small stag in the Vatican 
Museum. Four twisted columns of extremely transparent caL^ 
careous alabaster support the high altar of St Mark's atVe- 
mce.* 

The ** Pietro di Paragone,'' or Touchstone, stands by it- 
self amongst the hardest stones, though both Niil)by and Fer- 
ber place it among the marbles. It was the Lydian marble 
of the ancients, and the true Lydian stone of . mineralogists, 
which is a species of flinty slate of great hardness. It was 
brought from Lydia ; but Ferber tells us, that a kind exactly 
similar is found at Bergamo. It is at present in great repute 
for pillars, &c. The small church of the ^^ Scalzi^ at Venice 
is particularly rich in it. It is often traversed by small veins 
of qualrtz. It is perfectly black. 

Of antique porphyries I shall only notice two varieties. Tbe 
first is the green porphyry, one of the most beautiful of the 
ornamental stones. It is the ^'Marmo Lacedemonio^ of Nibby^ 
who, as an antiquary, places it among the marbles. His.de* 
cision is well supported by the authority of the classics, ..who 
mention its hardness (hie dura Laconum saxa virent,^ Stat«) ; 
and its use along with porphyry of a red colour in pavements, 
which is so universal, (^* Stravit et saxis Lacedemoniis.ac 

* Nibby does not mention the varieties of alabaster ; he only particu- 
larizes the Theban, which contained spots of gold. The above remarks 
tf« ohiefly from my own observation. In the Muoei^m of the University 
of Edinburgh is a most splendid collection of antique alabasters^ collected 
and presented by the father of the late Earl of Hopetoun. 

4 
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potfAyreticispIateas in Palatio,^ Lamprid.) ; and Sir WilliiAfn 
Gell has found the true green prophyry in abundance near 
Sparta. It is universally known in Italy under the name of 
serpentine, though quite unconnected with the serpentine of 
mineralogists. It is a very compact felspar porphyry. The co- 
lour of t^e crystals approaches mountain green set in a much 
darker ground, which is between grass green and blackish 
green. I have, however, a specimen from the ancient city of 
Ostium, in which the ground is so much mixed with brown as 
to be of a light dusky colour. It is found in Rome in consi- 
derable abundance. Some parts of lanes, &c. are entirely paved 
with it, but. it is never seen in considerable masses. I do not 
recollect ever seeing the smallest pillar mkde of it. In the bap- 
tistery of St John Lateran two small red porphyry columns 
have capitals of the green variety. It was much used, as we 
have already noticed, for Mosaic pavements, particularly in 
churches, &c. about the time of Constantine. The red species 
of porphyry was the only one known under that name to the 
ancients, and, in fact, gave rise to it from its purple colour. It 
is excessively hard, and was not introduced in Rome till a late 
period, but afterwards became so common, that it obtained the 
name of Pietra Romana peculiarly. It was sometimes used in 
statuary, as may be seen in the Dacian captives at the Pitti 
Palace, Florence, and in other instances, but was more gene- 
rally used for sepulchral urns, sarcophagi, &c. Of the latter 
we have two superb examples in the Vatican, taken from the 
tombs of Helena andConstantia. The latter has figures, (though 
in bad taste) executed upon it in surprising relief. But the 
most superb specimen of this stone is the Tazza or flat basin 
in the Vatican Museum, hewn out of one piece, and measuring 
forty-six feet in circumference. The basis or ground of por- 
phyry is a mixture of much red, a little blue, and a considerable 
portion of brown ; in short, nearly what is termed cherry-red 
by mineralogists. The crystals have a faint tint of the same 
colour pasmng almost into white. Ferber divides the porphy- 
ries into many subspecies and varieties with which 1 am not 
acquainted, and must be very rare. He properly considers the 
serpentine of Italy as a green porphyry. I may mentioD by 
the way, that I have seen a large boulder stone of this substance 
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W 1^ M>un ^ the oMiMtim nt Naples^ wiiicfa xgp[ consideridbb 
W^i andj being partlj ciiitt up, appears to be very fine. 

Baaftlt) called also by tbe Gneeki Xi^o^ ^Mamyny was only 
wed JA Rome for statues and vases. It was found in Ethiopia ; 
but Jar^.nMfises of it are very rare* Pliny (xxxvi. 7.) informs 
llSf that the largest piece known in his time was the statue of tbe 
Nile, with sij^teen tafaats round it, which is well known in the 
Vatican M^seumi and was formerly kept in the Temple of Peao^ 
that great repository of art and literature. By. far the largelst 
{N^ces kdowUy however, are two statues in the gallery at Parm% 
or rather colossal fmgmeiitS) from the Farnese Gardens cm 
the Palatine at Bome. The one represents Hercules, and the 
otb^r Baqchus supposed by a Faun. They must be at least ten 
feet high and of proportional size. Two fine lavers fdr bathing 
are preserved in the Vatican of this material ; and in the Church 
of St Januaarius at Naples is a splendid Bacchanalian fiml 
carved in green basalt^ which belonged to a temple in Egypt^ 
F^ber enumerates no less than ten species of andent basalt^ 
but. which, I suspect^ it would be difficult distinctly to recognize. 
One v&riety must be necessarily distinguished from the com^ 
XQipq or grayish black ; it is of a peculiar and lively green, and of 
extreme hardness. There, is a very fine exaikiple of it in the 
liMSt of Scipio Africanus in the basino of the Rospigliosi palace 
at JRome* The two Egyptian lions at the foot of the Capitol 
stairs are generally referred to aa the principal specimens of 
the tru^ basalts, but are somewhat anomalous^ They have red 
teins t>^asiog through them, which Ferber considers as granite; 
but I Conjecture that they are probably merely irooshot, and 
citonot be considered a separate species. When artii^s wish to 
repair £gy{Hian basaltic statues they employ the lava of the 
Coul^ at Capo di Bove.* Is not this alone sufficient to ex4> 
hibit the utter absurdity of the Wernerian hypothesis, wbicfa^ 
while its most strenuous supporters have been forced to comii- 
der the latter a true lava, have pronounced the formor ail 
aqueous depositoP A substance described by antiquariea ss 
nearly alhed ijo basalt is the laptM obsianus^ the obsidian of the 
mxkrosy which was sculptured by the Egypthins into %um 
of godfl^ iScc. I imagine that Ferber meaiis to describe the 

' ' ; ^ Breisldk, Campania, S^c, if. 267. 
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I as ft wpfscm^^hnmU^ «iider llie titl^^'of ^* Bwsrfle^iiii^* 
ntaus <niiaculis ex htM-nblenSe virMledcent^;'" snd ^ ItkiiaCfi 
" f ietra d'Egkto, Pieim Nefrilioa.'* He haa, hcwrev^, inosrt 
probably made some eonf^mdn. We lia^e t)tily fei word or two 
to aay on the granites.- 

¥zA}Gf is wpotig in saymg that tbe omental gtwniteuin^'ro^ 
spect ^dxfiets from that dt tlve Alps^ It is in fact a ^ienile, 
«^ich oontiaiBS bwrnl^kifide in pkioe of mica, as is universally 
the case in the granites of £gy|)t) and oonsequetitlyi^ll tire 
ebelisit» and other ttiomii&ents at Rome. The ^gratiftre of 
Switzerland oontaans talc or chlorite instead of mica, and is 
natned Protogene. t have in vsj possession a curious specie- 
BAeii frcnn Rome, which •contains abundance of quaK2» iipp^*- 
revtly no ielspair, with hornblende, chlorite, raid nrica. This 
is probi^biy the *''granko Nero e bianco.'' There areiwootlier 
species, the o»ly ones mencioned by iNTibby, the red and the 
gray. The firi^ was 'Cised for dbfeKsks, ond fs most abundant. 
The largest obelisk in Rome is that at St Johii Lat^an^ of 
which the single shaft measures 109 feet. Eight most superb 
columns of this granite decorate the Church of S. Maria Degli 
Angelifl in the Baths of Diocl^sian, which^senorjaous jif the/ 
are, have part cf their bases buried under the pavement. The 
gray granite was likewise much esteemed We ^je. ;6ne 
specimens of it in the broken pillars of the Temple of Venus 
at Rome; and the portico (of the Panflioon is composed pKrt)^ 
of tliis, partly of the former species. When sii^li-gmi>i^d, thj^ 
Italians call it granitelio. Ferber menuons a gr^ett granite 
with which I am quite unacquainted. He seems to intifiiatoi 
that it contains crystals of hornblende j|n a pale green bams^ 
Tfae only true ^reen granite now Icnown <oomes from (Siberia, 
havifig the felspar verdigris green, (erf that Tariety called Amsi* 
sKxn «toiie,) and it would be singQlar tf a-«imilar species was^^ 
kflfowa to the ancients. Had he not iieen. so parti<)ular in deu 
scribing thie aspect of it, (Travels^ 4t?. p. 299,J we mighti 
have suspected it to be the gmmto di gabbto otxhe Italvans; 
or Diallage rock. 

I have now, Sir, finished the survey I proposed ,to lay l>e- . 
fore you of this extensive and interesting subject. I have i^ipn 
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obliged to curtail my remarks, and to iBuppress many facta 
to bring them within the limits of one paper ; but I believe 
this account will be found more comprehensive and accurate 
than«any I am acquainted with in our own language. I have 
departed very much from the essay of Nibby, which I at first 
proposed to myself as a rigid guide, in order to amend his ar- 
rangement, which shows little knowledge of mineralogy, and 
to. add various more general and physical remarks than he, as 
an antiquary, thought it necessary to do. Besides, that, for ob- 
vious reasons, I was desirous not to follow him too closely, al- 
though I only profess myself a follower and humble imitator 
of his work : I have embodied almost all the facts he mentions, 
in the preceding pages, but the original contains some antiqua- 
rian researches I have omitted, and much valuable classical 
authority, which renders it well worthy of a careful perusal, 
and I beg to recommend it strongly to your readers. 

I am, Sir, your most obedient servant, A 

^;?ri7 29, 1828. 



Akt. IV. — On Botryogene^ the notice Red Iron^VitridqfFah- 
lun. By William Haidinger, Esq. F.B.S.Ed. Com- 
municated by the Author. 

A DESCRIPTION of a red salt of iron was some time ago given 
by Berzelius, and published along with an analysis of it, from 
which it appeared that the substance was deserving of a place 
in our mineralogical systems. Very little, however, could be 
then made out of its physical properties. Through the kind- 
ness of Professor Berzelius in Stockholm, and Mr Pohlheimer 
in Fahlun, I have been furnished witjh specimens of this in- 
teresting substancis, and thereby enabled to supply the defi- 
ciency of the former accounts of it To the description I pro- 
pose to add an abstract of the paper by Berzelius, * which 
has never been published in any English journal. 

• Analys af ett fossUt salt frfin Fahlu grufra, och Insjo sfinkniog, af J, 
G. Gahn och J. Berzelius. Afkandlingar i Fytik, Kemi och Mineralogi," 
iT. p. 807. 
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The regular forms of botryogene belong to, the heinipri»- 
matic system of Mohs. The usual crystalline forms of it are 
represented in Plate II., Figs. I and 2. Fig. 3 js the project 
tion of the latter upon a plane parallel to the base, and viewed 
in the direction of the axis ; in which figure the parallelism 
of the edges of combination is more ea^ily seen than in the per- 
spective view of it in Fig. 2 itself. From the admeasurement 
of the edges, between P and g, P and g, and between g and g, 
I dbtaiued the following angles : — Inclination of 
« on » = lje5° 22' P on g = 118° 87 /on/= 81*^ 44' 
7 on g = 141? 0' ^ on g-=: 119^56' 3^ onP=: 125^31' 
The pyramid Fig. 4 may be considered as the fundamental 
form of the series of crystallization, to which the combinations 
Figs. 1 and 2 belong. In this pyramid the lines a:b:c:d are 
in the proportion of 1.98 : 8.62 : 5.59 : 1. The secondary faces 
occuning in nature, expressed by the crystallographic signs of 

Mohs, are : P — oo for P, — ;? for n,— ^ ^^ + ^ forz/,Pr— 1 

for y, P + 00 for ^, (I*r + 00 )' for/, and i?r + x for u. 

The form of the crystals is in general pretty difi(tinct; yet 
they were too imperfectly formed in the specimens I examini- 
ed to permit any thing more than an approximation to the real 
angles within ten minutes of a degree. They are not above 
two lines in length ; and the faces of the prisms y* and ^ are 
striated parallel to the axis. The inclined faces are more per- 
'fectly formed. 

Cleavage takes place with considerable facility pai*allel to the 
faces g. There are traces also parallel to j^ 

The lustre of botryogene is vitreous. It is translucent. Its' 
colour is a deep hyacinth-red, which^ however, ia compound 
and massive' varieties, passes into ochre-yellow, whiph is like- ' 
wise the colour of its streak. 

It is sectile, and becomes a little shining in the streak; The 
hardness is == 2.25... 2.5, a little inferior to alum. The speci- 
fic gravity I found =^ 2.089. It is but slowly soluble in wa- 
ter, and does not therefore possess so powerful an astringent 
taste as the common vitriol of iron. 

The crystals of this substance are usually aggregated in re- 
tiiform and botryoidal shapes, consisting of globules with a 
crystalline surface. A small speciimen about half the aze of 
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Fig. 5, which is in the cabinet of Mr Allan, in fact more nearly 
resembles a bunch of grapes than any thing else I ever saw 
in the. mineral kingdom. The trivial name botryogene^ from 
jSor^i)^, a bunch of grapes, and '^r/dfucuy I produce, alludes 
to the tendency of this salt to produce such imitative shapes. 
It is the more necessary to give it a name, as it has not been 
provided as yet even with a chemical denomination. . 

It occurs in the great copper mine at Fahlun, in Sweden, 
in the level called Mellanrums-Ort, as a coating on gjrpsum or 
iron-pyrites, along with Epsom-salt, sulphate of the peroxide 
of iron with excess of base, and the common green vitriol. 
When exposed to a moist atmosphere, it becomes covered with 
• a dirty yellowish powder. It remains unchanged in a diy at- 
mosphere. 

Before the blowpipe it iutumesces, and gives off water in 
the glass tube, leaving a reddish-yellow earth behind, which, 
fuxording to the flame employed, may be changed into pro- 
toxide or peroxide of iron. With salt of phosphorus it yields 
a red glaiss, which loses its colour on cooling. Boiling water 
dissolves part of it, leaving a yellow ochre, which, therefore, 
is an integral portion of the mixture. The solution, nitric 
add bemg added to it, may be precipitated by muriate of ba- 
Tyta, but not by nitrate of silver. Caustic ammonia, with 
which the salt is digested in a st<^ped bottle, takes away all 
the acid, and leaves the iron in the shape of a black powder, 
slightly greenish. The iron, therefore, is contained in the 
salt, not as a pure oxide, but as a compound of the protoxide 
and the peroxide, which is black when pure, and produces red 
solutions. 

iDhe following are the results of three analyses :— 
Persulphate of iron with excess of I. II. III. 

base, - . - - 6.77 6.86 -| 
Bisulphate of the protoxide and pe- V 48,3 

roxideofiron, - - 35.85 39*92-' 

Sulphate of magnesia, - 36.88 17.10 S0.8 

Sulphate of lime, - - 2.S2 6.71 0.0 

Water and loss, - - - 28.38 31.42 S0.9 
/Hie second analysJA is < the most corrfct^s: to the water. 
Berzdius conceives the water in the sulphate of magnesia to 
contain five times the quantity of oxygen contained in die base. 
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and hence infers, that, in the bisulphate of the protoxide and 
peroxide of iron, the ratio of the oxygen in the watel* and in 
the base is that of three to one. For the rest he considers 
every thing, except that of salt of iron, as fordgn to the mix* 
ture, even the sulphate of magnesia, which amounts to from 
17 to 2t per cent. 

One of the minerals occurring along with botryogene is a 
bright sulphur or lemon-yellow crystalline powder, which I 
suppose to be the persulphate of iron with excess of base^ men- 
tioned by. Berzelius. A similar mineral, also in the shape of 
a yellow crystalline powder, is found at Goslar, in the Hartz. 
It is there called Misy, a name given to it also by/Professor 
Hausman.^ At all events, it will be advantageous to keep this 
name for the substance, when once it will be better described, 
and received as a species of its own in the minerialbgical sys« 
tems, and not to apply the name of Misy to die red salt ab6ve 
described, as is^ done by Leonhard.f Misy is an old name 
bccurring in Pliny. | It is difficult to ascertain the exact ori* 
ginal meaning of it, if it did not refer to the decomposed alum* 
slate, impregnated with various kinds of salts. 



Abt. y.-^Account of the Great Cavern of Boobon in the 
Coesyah Motmtaim. By M. Duvaucel. || , 

It is well known that there is a subterranean cavern at the 
foot of the Cossyah Mountains ; but very few Europeans have 
seen it^ because it is put of the Company^s territories ; and I 
am convinced your numerous readers will peruse a description 
iji it with interest. 

This immense excavation, which seems to be made by the 
passage of the rain waters across the rocks, is without doubt 
the largest that is known. Neither the grottos in Germany, , 
nor the cavern of St Patrick in Ireland, nor that of Bauman 

• Handlmchf § 1058. f Ibid, §113. t Lib. xxxiv. cap. IS. 

II Having referred to this paper in a brief notice of the Cave of Boobon in 
this Jtmmal, No. xv. p.^ d4| md having found chat M, Duvaucel is a tra- 
Teller of veracity >a8 well as a. learned nafuralist, we are persuaded that our 
readers will be gratified wit^ the following translation from the descrip- 
tion of the cave originally published in French in the Calcutta JoumaL^^ 
Ed: ■ ' " ' 
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in Brunswick^ nor Antipdros, nor Pen-park Hole, in the coiuii« 
ty of Gloucester, norDeviPs Hole in the county of Derby, are 
of such vast extent ; and Boobon is at once one of the mo^t 
gigantic and frightful monuments of the power of time united 
with the action of the elements. 

The entrance to the cavern of Boobon is in the midst of a 
pile of secondary rocks. It is a narrow opening, through which 
we descend without danger by sliding down some stones, which 
are arranged like steps. We reach the ground some feet below 
the opening. The first view presents all the confusion of a 
sudden slip of earth, and we walk at first across rude blocks of 
stone, which have deep and narrow paths between them ; but 
this inequality disappears as we continue to. advance, and the 
road, at first so broken, irregular, and painful, becomes at last 
practicable in nearly the whole breadth. 

The vault sensibly inclines to the right and left, and the 
waters which accumulate at the latter side leave there a vast 
number of stalactites, like large planks, very close together, and 
lying in a vertical direction. 

Other stalactites, as various in their forms as in their size, 
are attached to the top of the vault, and the ground ife covered 
with innumerable stalagmites; and in this immense work, which 
natute has produced so slowly, we recognize one of th« most* an- 
cient productions she has formed sinc^ the consolidation of the 
globe. The height of the cavern is everywhere about fifteen 
feet, and its width, which is from twenty to twenty-five feet, is 
contracted at different places only by rocks, which are converted 
fey the stalactitic deposites into the shapes of men or ailimals, 
which pass among the inhabrtarits of Cossyah for beings meta- 
morphosed into stone. These superstitious people look upon this 
cavern as the work of Satan, and as the abode of several wicked 
g6ds. In passing before each diabolic work, they take care to 
cry out, and to strike their hands to frighten the demons. On 
reaching a certain depth they will not advance without great 
fear. In one word, the cavern of Boobon is to the Cossyahs 
what the grotto of Trophonius was to the Greeks. 

After walking three hours a distance of about four miles, 
without finding any change in my route, ftiy guides took fright, 
and refused to proceed any farther. I had observed that the 
flame of the torch which lighted us wavered always in the same 
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direction, as if impelled by a current of air. I imagineid from 
this that the cavern had a second opening, and by dint of eii- 
treaty I prevailed upon the Cossyahs who accompanied me to 
go a little farther; but I was wrong in my conjecture, and af- 
ter an hour''s search for the new opening, I retraced my steps, 
and had no proof of its existence. 

The route, which we followed in this gloomy labyrinth was 
dtrided by narrow paths, which led to deep precipices. I had 
the curiosity to examine one bf those, the approach to which 
.seemed, the most practicable, and after having tied two Ian* 
4enis to the end of a ladder of rope,! let drop twenty fathonis 
in the interior of the bole. The entrance, as far as the fourth 
fathom,, .was suiSciently narcow to allow me to touch the rocks 
either with my hands or: my feet ; but towards the fifteenth 
fethoih, the pit appeared to widen considerably. At sixty feet 
I perceived nothing, but a frightful abyss, in spite of the osciL 
latH^ns of my ladder from the violent shakes; and arriving at 
Jthe ninetieth fathom, I found myself suspended over the top 
of an immense vault, which appeared to me to be formed like 
a reversed cone. ^ The feeble light of my two lanterns did 
<iiot allow me to see the bottom of this frightful precipice ; but 
X be&sre it to be of very great depth, beause I heard :the fali 
of a jstone which' I threw down at the end of twelv:e seconds* . 

The atmospl^ric air of this abyss differed very little from 
that of the cavern, which was but one degree less than. the ex^ 
tonal air, and where the temperature of the water was itself 
only two degrees below that of the air. 

When I had ascended to the large cav^m, I struck the 
ground widi force in several distant places. I heard a sonorous 
noise, which made me conclude that the whole cave, and per*, 
haps, the mountain itself, rested upona subterraneous place; 
and if my idea is correct, the. cavern of Boobon, already so ex- 
traordinary from its vast extent, is still more so from the sin- 
gular circumstance or phenomenon of its having, one part form^- 
ed by the piimitive fire, and the other part formed by the plu^ 
vial waters ! They find near these places basahic jfragmenti^ 
-md stones.filled withblack points of a vitrified substance, which 
are volcanic productions ; but these without doubt are convey*, 
ed thither by the waters of a amall river, in the vicinityi of tht 
mountain* i :.«•.. 

- MomtaimqfCo8syisih,imQstQb0rlSitl.: ,i 
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Aet. VI, — JddiUional Observations on the Cavern of Bookon^ 
ujkh a Plan. By David Scott, Esq. Communicated bj 
the Author. 

The description of the Sylhet cave called Bhoobin by the lui- 
tives^^as published in the CalcuitaJowniciy gives, as far as I can 
recollect, a very good idea iOf it, although I cannot help thinking 
that some of the adventures of the explorer, such as banging 
down by a rope in an unfathomable abyss, &c. &c.,<aret not. in- 
aptly designated by Dr B. as fabulous. Trusting to that ac- 
count, we went fully prepared with ropes, ladders, &c. &c. 
but found no occasion to use them, except just at the mouth of 
the cavern ; and we were assured by the guides that we had pene- 
trated farther into it than any preceding travellers. I hav« 
since seen a gentleman who accompanied the French natural- 
ist oh one of his visits to the cave, and yet knew nothing of 
his swinging like a pendulum in the way described. It, howevel*, 
appears that the latter went several times to examine it ; audi as 
. thie various lofty vaulted chambers of which it consists, would 
have exactly the appearance mendoned, if looked down, into 
from an opening in the top, the circumstances mentioned may 
after all be true. I send you a plan of the cave, for the perfect 
accuracy of which I cannot, however, vouch ; for ahlicMigh I took 
the bearings with a compass aa I went along, some discx^pancieii 
doeurred between them and those taken on the way back, which 
I had not time to reconcile, the want of oil cranpelling. us to 
run for it. From the point E, Plate I., Fig. 10, to the mouth 
of the cave A^ we took exactly one hour to return ; and,, as you 
may suppose,, under the above circumstances, we lost no time 
in maJcing the best of our way out. More than > half the dis^ 
tance was good w^king^ ground, the rest uneven, with several 
ascents and descents ; but, upon the whole, I cannot estimate 
the distance, fipm the mouth to the fork at less than one and 
diree-fourths or two miles. From die mouth of the cave diere 
proceeds (at the season we visited it, Mar^h,) a cold blast of 
air. The temperature was 69°, while the theiinometer in the 
4d>ade on the outside stood at 80^. From this I conjecture that 
there must be a communication with the superior part of the 
mountain, through which this cold air descends. Thissupposi- 
don is, nevertheless, not unattenided with difficulty, as the Ume^ 
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stone rock, in which such crevices are usual, is capped by sand- 
stone of full 1000 feet in thickness,— an inference, how- 
ever, which I do not draw from actual observation on the spot, 
but from those made at some distance to the east ^and westj, 
where the face of the hill presents very similar appearances. 
At the extremity of the branch C, and at various other placefl 
where any accumalaticHi of soil had taken place, I examined it, 
in hopes of finding fossil remains, but without success. The 
greater part of the floor is quite bare and dry, the rock 
limestone of the common Sylhet kind, containing marine re«^ 
mains. The stalactites are superb, hanging in rich festoons 
from the top and sides, and forming in many places ribbed 
arches, resembling the interior of a Gothic church. There arie[ 
aho many of a pyramidal £Drm, rising from the floor; and one of 
tbeM- is. worshipped by the natives of the plains, as repreiitent* 
ing thelingum, annually in the month of Ma^. I regretted 
extremely being obliged to return without expk>ring to their 
^tremities the remaining branches. In point of size th^e 
seemed to be no diminution, as far as we proce^ded, the hall 
from which we returned being as lofty and spacious as any of 
the preceding ones. These halls resemble empty vaulted 
Gothic buildings. They are from sixty to a hundred feet ini 
beight, and about, the same or more in breadth and length* 
These are connected by passages, from twelve to thirty feet in 
hagbt, and about the same breadth, formed apparently by one 
of the strata of the limestone rock in its natural inclined 
position^ leaning against, another more uj^right^ in this iovm^ 
<1 y[ sometimes from the Ieft» and sometimes from the ri^^ 
aeoording to the different turns taken by the oave^ but with* 
out, as far as I could judge, any great regularity in the direc* 
fion of the dip. 

Refireme to Plate /., Fig. 10. 

A. The mouth of the cave low and narrow. ' 

BB. Lofty vaulted chambers from 60 to 100 feet in height. 

C. Branch explored to the extremity where the thermome- 
ter stood at 71** Fahr. 

DD. Branches not fully explored. 

E. On our return we took one hour to walk from this point 
to the mouth of the cave. 
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Art. VII. — On the Chalk Formation of Denmark. By Dr 
G. FoRCHHAMMEB. Communicated by the Author. ' 

Thk north of Europe possesses, with regard to geognostical 
phenomei^ay several highly interesting facts^ and a closer inu 
vesttgation into the nature of the Scandinavian transition for* 
mation has thrown light upon those of other countries. But 
these older formations have so much engaged the attention of 
the geologists,' that the few traces of mountains of a more re^ 
cent, origin have hardly met with any notice, and may be said 
almost entirely to have been neglected until within the last few 
years. They deserve, notwithstanding, some attention {nxn 
their peculiar nature, and from some rather unexpected fad:s 
which they exfailnt. I intend, therefore^ togiVe an account of 
some rocks which have been comprehended under the name of 
the chalk formation of Denmark ; but in order to be better 
able to ccMnpare them with those of other countries, it will be 
necess^y to give a short sketch of some older secondary rocka 
in the south of Sweden, and on the island of Bomholm. 

It is well known that the peninsula of Norway and Sweden 
is almost entirely void of secondary rocks, except in its south-* 
emmost parts, in the province of Scania, where such are found. 
But these are of a very recent kind ; and rocks corresponding 
to mountain limestone, the red marl, the^coal formation, the. 
magnesian limestcme, the lias and oolite of Great Britain ape 
entirely wanting. A coal formation occurs indeed both in 
Scania (at Hoganaes,) and on the island of Bomholm, but it 
is by no means analogous to that of Britain. It has a great 
geognostical resemblance with the iron-sand of England, ex« 
cept that, instead of the mere traces of coal which ate found 
in it in Eifigland, it contains in Scandinavia real beds of coaL - 
It is succeeded by green sand and chalk marl. . Like the Enj^ish 
formation it consists oif b^ds of fine white micaceoys sand, al- 
ternating with thin beds of clay, of a soft yellow sandstone, of 
ironstone nodules, and occasionally of thin beds of limesfpne^ 
Coal occurs in numerous beds, but till now^ tljiey only have 
]been found of an inferior . kind ; besides a small formadoo of 
basalts and olivine, and large depositux(»^ ofk^lipr^^ich e^r 
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ters sometime injto the composition of a sandstone^ lure coa- 
Bected with it. This formation has partly been considered as 
analogous to the old coal formation, and described as such^ 
patrtly as belonging to the real brown coal formation, (plastic 
clay.) But it agrees neither with the one nor theother. Tbestrik* 
ing difference that none of those rocks which in Britain imme- 
diately cover the coal formation are found here ; that all traces 
of lepidodendron and syringodendron are wanting,^ while im- 
pressions of small ferns, and leaves, and branches of dicotyle^ 
donous plants are frequent, distinguishes it sufficiently from the 
older coal formation. The frequent repetition of parallel beds 
of c»oal, the occurrence of ironstone, and the antecession to 
green sand and chalk, exclude certainly the aargHe plaatigue. 
It is, however, only with great difficulty that the relative si- 
tuation of these different members is ascertained. An enor- 
mous waste covers the whole ; sand, loam, pebbles, and large 
rolled masses of primitive and seccmdary rocks are heaped up 
to a considerable height upon all these formations. Seldom 
have the rivers cut through this upper bed, and only a few do- 
tacfaed spots furnish an occasion for the geologist to make his 
observations, and to -try to combine by analogy, what nature 
does not allow him to connect directly. It is not my intention U> 
enter more minutely into the facts respecting this formation, 
which is reserved for another paper. It is sufficient here to 
Bienti^n what secondary formations, anterior to the chalk,' form 
the southernmost point of the Scandinavian peninsula. 

On the Danish island of Saltholm near Copenhagen, ai^d 
on the opposite coast of Scaane at Limeham, a limestone ocr 
curs, which belongs to the chalk formation, and either reipUces 
the chalk-mariy or is interposed between that and the chalk* 
It consists of a grayish-white limestone, which in some places* 
is hard enougtvto be poUshed, in others already approaches to 
chalk ; it contains beds of smoke-gray ffint in nodules, \Yith a 
splintey fracture, and passing into homstone. Of fossils it con- 
tains a flat corallite, which seems to be the characteristic pe- 
trifaction of this bed ; besides several echinites occur, and seve- 
ral • terebratulse. On the island of Saltholm these beds dip 
gentl^ to the south-west, and the line of its bearing is from Salt- 
Holm to Limeham south-east, as it occurs on both places almost 
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cm the level of the sea. On- the ooast of 'Sealand, opposite to 
Saltfaolm, no trace of rocks in siiu otcur, but such a numbcar 
€^ fragments of a siitailar lim^tone, but.much richer infossUs^ 
are found, that roaqy limekilns are constantly occupied in coQt 
verting them to quicklime. 

The first place* on- the coast of Sealand where solid rocks 
again make their appearance- are the cliffs of Steven, (Stevens* 
kUnt) well known to the sailors of the Baltic as a vc^y .danger- 
ous place, until some years ago the erection of a ligbtliouse baa 
almost entirely prevented all shipwrepks on them x^oaats., 
The cliff extends for five or six English miles along the shore^ 
with a mean height of about sixty or seventy, feet. . It is with 
very few exceptions perpendicular ; and only on three plao^ 
along the whole cliff a footpath leads up to the higbjer plateau. 
The fishermen make use of ropes and ladders to (l9scra4 
to their boats, which they screen against the .impetuosity, of 
the sea behind huge masses of the rock fallen down froQi the 
precipice. Under the diff there is generally room aiough ii^ip 
a narrow footpath; but in several places the rock^ descend 
perpendicularly into the sea, and the wanderer must betak.9 
himself to his boat, or make use of the contriyanip^.of.th^ 
fishermen to ascend to the upper surface. 

The lowermost bed of this cliff, which, with very few exce}>f 
tions, may be observed along its whole extent, is chalk; it;ip 
very soft, and formed sometime ago a considerable, e^^pprtAtipii 
to the ports of the Baltic It is very distinctly ^tratifi^ af^i 
divided into b^d&of one, two, or three feet in thickness. . Beds 
(^ nodular flint occur parallel to the stratification, and tw^Y^> 
sixteen, or twenty feet distant from each other. . The flint )u)9 ^ 
oonchoidal fracture, and is very hard ; geoerdlly of a; d^k 
smoke gray-colour. These. beds, of flint continue with a. verjr 
great regularity, and the principal one, distipguisb^d by i^ 
great thickness, (1^ foot,) and its vicinity to the. upper ^axr 
face of the chcdk may be observed from one end of the cliff 
to the other. It has a very slight dip to the S.,W. I^i 
whatever direction we may consider this bed of flint and thop^ 
beneath it, it ^appears constantly in a straight line$ wbicb.viakes 
a very great diflference between the flint of the obalk and those 
of supper beds, -to be described hereafter. . Above the lairg^ 
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be4 of flhit some perturbations liegin. The beds appear on t]»e 
perpendicular section of the cliff in curved lines, bent in evfery 
direction. This increasestowards the upper surface of the 
chalk, which at an average is about ten feet distant from the 
large bed of flint, but by no means parallel to it. It represents 
ttn iindulating surface, which in some places seems to cat the 
irregular small beds of flint, and thus seems to announce that 
the surface is not in its original state, but more or less altered 
by powers unconnected with its formation. This, however, 
remains still doubtful, on account of the irreg^ular depositions 
ef.t^be upper beds of the real chalk, and may also be well ex* 
plained by the original irregularities, without supposing a de* 
struction some time posterior to the deposition of the chalk* 
Before I proceed to describe the following bed, I must say a few 
words about the fossils of this chalk, which are not so very com^ 
mon. Remains of Alcyonia and other sponge^'Hke animals, 
seem to be the most frequent and characteristic fossils of this 
stratum ; they are partly conv^ted into flint, partly ihto py- 
rites. A TerebratuJa, an indetermined bivalve, An-ajw^ies 
ooatai iPlu^ra, Escfaara, occur. Several different corals, mostly 
ia ia broken state, occur likewise. 

The undulating surface of the chalk is covered by a thin 
bed (to the utmost of six inches thickness,) of a bituminous 
day, which contains in the vicinity of the chalk much pyrites 
and carbonate of lime. Of fossils a Zoophyte has^ been found, 
the teeth of a Squalus, a Pecten, and impressions of an undeter- 
mined bivalve. Some slight traces of impressions of leaves are 
met with. This bed occurs in most places of the cliff. Where 
it disappears as a bed, it has dispersed itself through* the up- 
per ^t of the chalk, in small veins, of a line in tbiekness. 
By. die decomposition of the pyrites, the whole assumes the 
appearance of an iron-ochre ; and in this state it is m^t with 
about twelve English miles from the cliff at Herftdge, but 
exactly in the tome geognostical position as on the cliff it-^ 
self. 

Upon this bed a limestone follows, which differs considera-i 
bly from the chalk. It is hard, yellowish-white, divided into 
large, granular masses. It is a little scmbrous. It passes^ bow.' 
ever, both into dialk and into the following rock, and resem«. 
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bles much some specimens of ohalkrlike IUae$t(»e from under 
the basalts at the Gianfs Causeway in Ireland. The most re^ 
markable phenomenon this liooestone o£Pers is the complete 
difference of its petrifactions from those of the chalk, and the 
close analogy which they bear to those t>f the caJcaire grosHer^ 
although they are perhaps not the same spdeies. Although it 
is only about a year since I discovered this bed, yet a consi- 
derable number of fossils have been found ; and no doubt 
it will furnish a great number, since every observer diat visited 
the cliff and paid some attention to this bed has discovered ^ 
some new ones. I will ^ve here an enutneration of those g^ 
nera which I observed. partly myself, and partly owe to the 
kindness of my friend Mr William Lund. , 

One species of Patella; one species <rf Cyprea^; one specie 
of Fusus ;"* two species of Cerithium ; one species of Ampul* 
laria; one s.peciesof Trochus, (iht TrochUiies NUoHei/brrmsi 
of Sqhiotheim ;) one species of Serpula; one species' of Dei^ 
t^ium; one species of Area; one species of Mytilus; oniK 
species of Spatangus ; one species of Favontes ; one specif 
of Turbinolia; the teeth of fishes; besides several univalves 
and bivalves and corals, of which the genus is not deti^rmin^ 
able, on account of th^r bad state of preservation*. 

The limestone in some places is full of small round grenv 
grains. This bed seldom exceeds three feet in thickness ; now 
and then it is oiily a few inches, but nowherie it seems entire- 
ly wanting. By its fossils, its green particles, and its great 
external difference from the chalk, it seems to be analogous, to 
the cakaire grassier of the vicinity of. Paris. Its proper po- 
sition upon the chalk is on the whole cliff everywhere evident,^ 
and no real chalk is found again above it ; but it is covered bj 
a 4ime8tcme, whidi is almost entirely composed of fra^ents df 
broken corals. 

The coral limestone forms in many places the uppermost 
part of the cliff, and has a thickness of thirty or^ forty feet.^ 
By beds of corneous flint it is divided into a number of sub- 
ordinate beds. But the regularity which was so striking in 
the re^l chalk, the parallelism of the subordinate beds^ has en-, 
tirelj disappeared. The beds of flint are . constantly bent, and 
in whatever direction the xiiS may show its sections, the beds 
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of ffint form curves. Thejr include horge effiprnds^ placed 
above and at the side of each other, and these dlipsoids are 
again divided into subordinate beds by flint, of which die 
layers thusent each other. This law of stratification, so p<»*fectly 
dtBPerent from that of the real chalk of Stevensklint, seems to 
prove that the coral limestone belongs to a new series of rocks. 
Its proper position upon the small limestone bed is every- - 
where evident ; and not the least doubt can remain concerning 
it, as the natural sections allow a full investigation of theito 
beds. It is very remarkable that this bed ccHitains the most 
tharacteristic fossils of the chalk formation, viz. Anandiytes 
ovata ; Ostrea vesicularis ; Belemnites mucronatus ; besides 
two species of Terebratula, one of Crania. Of the Ananchytes 
ovata many broken specimens occur ; but many also in such a 
state; of preservation, that they cannot be derived from other 
perhaps destroyed beds of tJhe chalk. In some places this fossil 
18 so frequent, that the limestone seems altogether to consist 
of it, and I.think some hundreds might be collected in a ou- 
bic foot of the stoiieu It occurs indiscriminately both in thelime^ 
stone and in the flint. The carbonate of lime which involves 
these brokki cotak and the other fossils, has isome resemblance 
with the chalk. It seems, however, to contain more clay and 
some carbonate of. iron. It has in ^a high degree the jn^operty 
of hardening on the surface when exposed to the air, whike 
the original white colour is changed to grayish.'yellow, and ci 
xesisdng remarkably well all further weathering. Sharp angu* 
lar masses Ke under the cliff, and although much exposed to 
the- action of the waves, they keep their sharp angles. The 
fliht occurs in continued beds, not in nodules, like that of the 
real chalk. In some places, where the cliff is highest, the 
coral limestoniB is covered by a new bed, which condsts of an^ 
gular broken pieces of cos^l limestone and of flint, cemented 
together by calcareous spar. This bed is without stradfication ; 
it overhangs in huge angular* masses the lower beds of the 
dliff, principidly near the village of Tomestrup. 

ItJs difficult to ascertain exactly how far these stntta ex- 
tend into the country. In the small town of Storpheddinge, 
about two English miles from the cliff, all pits pass through 
tbexoral limestone ; and in the viHage of Herfolge, about, two 
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English miles from the toym of Kjoge, and twelve miles from 
ihe cliff, quarries are opened, which pass thirough the coral 
limestokie, the Cerithium limestone, and the thin bed of clay t» 
the chalk. It is even asserted that limestone was found in 
laying the foundation of the road from. Copenhagen tp Kjoge, 
but c^ what, nature is 130W unknown. 

About ten English miles to the S. W. of Stevensklint lies one 
of the highest bills in Sealand, upon which the viUage and 
church of Taxoe is situated. To the west it stiends out a range 
of hills which continue for several miles; to the. other fades 
i% descends more or less rapidly into a plain. On the summit of 
this bill, close to the village, many quarries are opened,, which 
supply a considerable exportation to several places of the Bal«. 
tie. It consists of alternating beds of a compact splintery 
grayish aiid yellowish-white limestone, and of beds entirely 
composed of corals^ both Itfoken and in their natural situ% 
tion. In the cavities, between the coral branches, dislk, prin* 
cipally of small terebratula and pecten, occur in great perf^ 
tion, and, as it appears, still in the same place and situation 
where they formerly lived. The whole mass of limestone 
makes entirely the impression, both by its external form and 
its composition, of a large coral rock of a former sea. The two 
varieties of. limestone before- mentioned are, however, not the 
only ones, although they are the most frequent, and the others 
0nlj are exceptions. In the upper part some beds occur al« 
temating with the common compact variety, which consist of 
small pieces of broken corals cemented together by a chalk** 
like marl, a rock resembling very much the coral hmestone 
from Stevens, and other beds, which are not to be dtstinguidiUt 
ed from the chalk that forma the cliffs on. the island of Moen. 
The: stratification of this limestone is interesting. In the 
quarries which lie aa the highest part of the hill, the dip is 
westetiy, under great angles, varying from 60^ to 70^. On the^ 
sk^ of ihe hill the dip is easterly, and the angles only from 5^: 
to 15^ No place could be found where the one direction passes^ 
into the< other, although the' quarries which show the different 
direction and dip of the strata lie close to eadi other, and con^ 
sist of the same kind of limestone, with the mne fossils^ 

The number of fosals which this Umestone o<MU»ins is^ asto- 
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nidbiiig. The following. list is an enuioieration of the genera 
which have been found* No doubt their number will be greatly 
increased when more attention shall be paid to them. 

A crab. (Brachiurites rugosus of Schlotheim.) This is 
one of the most characteristic, fossils of this limestone. It is 
very frequent, and generally in a good state of preservation. 
Among my specimens I have found one with much sharper 
outlines, and without the numerous depressions of the shell, 
which have given occasion for its trivial name. It is perhaps 
anew species; perhaps only a young specimen of the com>- 
mon crab of Taxoe. Teeth of fishes ; Crania, a species hav- 
iiig the form of a horse shoe; three species of Ostrea; one 
qpeeies of Pecten ; one species of Mytilus ; one qsecies of 
Area ; one species of Cardium ; four species of Terebratula ; 
four species of indeterminable bivalves ; fragments of a Cii- 
tiUus ; one species of Nautilus, NautUU. Daiiicus, Schlotheim ; 
three species of Trochus or Solarium, one of which is the 
TrechiUtesNUoHciformis of Schlothdm ; one species of Ceri- 
• thium ? :twd species of Ji'usus, of which one is rather doubt- 
fial ; one species of Buccinutn ? two specie^ of Cyprsea, the 
one CyptceacUes spircUtis^ Schlotheim, the other CyprceacUe9 
HdlattMy Schlotheim ; one species of Capulus ; one species of 
Spatangacp; one species of Echinus or Cidaris ; fragments of a 
Pentacrinites ; one speeiesof Turbinolia; one species of Fa- 
vosites; a number of other corals which have not yet met 
trith sufficient attention. The limestoiie o!f Taxoe Jias, toge- 
thei? with the Ceritfaium limestone of.Stevensklint, the follow- 
ing fossils :•— The Trochus Nilotidformis of Schlotheim ; the 
Turbinolia ; the Favosites, 

The nature of the rock in these two-plaees, at Tascoe and 
tn the middle of the cliff at Stevensklint, approaches, besides, 
in many instances so closdy to each other, that we are obliged 
to consider these two kinds of limestone to be identical, al- 
Plough the beds are extr^siely different in thickn^s. The 
limestone at Taxoe is covered by a bed of grayish white marl, 
cotitaining broken pieces of limestone, and which undulates 
like the surface. of .the hill. 

In the south part of Seaknd no other solid rocks oceur ; but 
on the neighbourmg island of Moen a chalk^liSce rock forma 
on the east side cliffs, of a height amounting to 400 feet. 



64 Dr Fb\dhhammer on tie 

Already a superficial view of tlie cliff shows a great difference 
between this and that of Stevensklint ; while at the latter, place 
the rock, for an extent of six miles, continues uninterruptedly, 
the cliffs of Moen are often interrupted by stones covered 
with turf and wood ; and this difference in external appearance 
is owing to a quite different composition of the rock. The 
principal mass which it forms is also generally called chtdk, al* 
though there is some difference between this and that from 
Stevensklint, It is much harder ; it cannot be used for writ- 
ing, although it Boih the fingers on tduching. It appears thus 
like an indurated marl. There occur in it beds of flint in 
nodules, in no way different from those of Stevensklint as to 
the nature of the flint ; but the beds thereof have hy no means 
the regularity of those of Stevensklint* They are bent in every 
direction, with more or less curvature, and are in general 
showing a tendency to. form ellipsoids like the coral limestone 
of Stevensklint. It is rare that they occur in continued beds ; 
but in one place, at the foot of the. highest point of the cliff 
called Dronningstoel (Ocean^s' Stair) such . beds are seen, 
which show ellipsoidal contractions and expansions. This 
chalk Jike rock rests in some places on a blue marl and ai sand^ 
with large masses of rolled granite, gneiss, hornblende rock, 
&c. In other places it includes the sand and the marl, and in 
still other places it is covered by them.. Till now it has been sup- 
posed that this rock of Moen was entirely identical with the 
chalk of Stevensklint, imd both termed members of the great 
chalk formation of the Baltic. This position, however, upon 
a sand vastly different both from green sand and iron sand» 
which both occur in Denmark, gives an additional interei^ to 
these chalky cliffs. I have twice lived for some. days on the 
spot, and repeatedly visited the interesting places, and thus 
fully convinced myself that no error has crept into my obser^ 
vations. If my conviction, however, was only founded upon 
a single spot, a deception was possible; but there exist so many 
instances of this superposition in the whole cliff, that one 
serves for the explanation of the other. One of the principal 
places is a recess close to the foot of a huge projecting rock, 
' which is called Taleren, (the speaker, on account of a very 
clear ediip which form^ly was heard there.) It forms a slop^. 
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mclo9qd on both sides by hiigh mad aixamt pelqp^oflicul«r'Wl|)l9 
of the obdk-Iike rqck, the slope inclining under such an ai^)# 
«s to make it difficult to ascend. On a9cencling» I lobQerved 4 
b«d of smoke-gray clay, dipping on the left Jiand sidie \in4er 
this chalk, with an angle of 85^ to 7(P. In some pl(^;e9 if Ui 
imn^ediately covered by the chalk ; in others a bed of iK^riabl^ 
thickness is interposed, consisting of round fr^gi^ients of chalk 
and quartzy sand,' cemented together by oarbonAte of lin^into^ 
half friable paste. In c^he|: places the smoke^gray ^lay pasfief 
into the chalk in the form of soiall veins, and thus proves 
ihat they neariy originated at the same time. The day U 
slaty, and its stratification is paraUd with the plane of jimetion 
between the cbalk and day. This bed of bluish-gray ctay 19 h^ 
tween 6 and 8 feet thick; below it lies a bed of yellow swiyvhj 
and yellow sand, thicker than the former. There appe^ fii;s| 
stripes of yellow sand in the bluish-gray day. paralieli with the 
beds of it ; wben afterwards the sand beccHoaes predominwt, ih^ 
bluish clay forms similar and paralld stripes in it, thus proyn 
ing theowneetioD between all these sandy and clay beds^ with 
the superposed chalk-like sock. The yellow 9amd and ioa^ 
are fiill of iarge masses of granite, gneiss, hornblenik rookf ff9r 
nular jandstone ; and I have by no means been able to .find 
^y di£Eerenoe ^between this saiMi and loam and ithat whi«fa» 
through A great part of Denmackj forms the uppeg: mf^bm* 
£or both coqsiat of a yellow iro&^shot sandy cl^, an^ both ^Wf 
tain large masses of rolled granular primitive and secondliry 
mountains. 

Oo xbe other sid^ of the reoess, the grayisb4ilue loam dipd 
under a very small angle under the ohalk* Thus a sup^rjup^ 
sition is very evident in this place. It might be objected tb^t 
lain-water had deposited the gray clay uid .sand, after hav^ing 
excavated the dialk. But the veins of gray day pgisging into 
the chalk, the extreme regularity of the depositions qf 4iffWf 
ent coloured sand and day, their parallelism with Xhe sqper- 
posed cbalk, leave no doubt: that it <;Quld not be a d6t¥;^itU^ 
posterior to the chalk. The rain-water carried away the softer 
clay and sand, and thus formed the recess in which the newer 
df^ppf^tion^ parried doivn by the rl^n-water9 instantly are recog- 
aiaed by their utter want of ^regularity. On m^my other pla^Q^i 
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a similar superposition may be observed. In one instance, a 
large bed of yellow sand and bluish-gray clay are completely 
inclosed in the chalk ; in^other places, the boundary between 
chalk and clay is parallel to the beds of flint in the chalk. In 
one instance, there occurs a bed of conglomerate, where the 
large rolled primitive rocks are cemented together by a brown- 
ish yellow clay, the bed being parallel to the boundary between 
the chalk and sand. The fossils of Moen are those of the chalk. 
I have seen the following : Three ^)ecies of Pecten ; t^o species 
of Terebratula, (of which one, probably T, Defrancii, is in the 
collection of his Highness the Prince Christian of Denmark.) 
Ostrea vesictUaris ; one species of GrypJuBa; Ananchytes 
aoata; Ananchyte^ puHvJosa \ Cidarites varUdaria; Bdemni- 
tea mucrofmtfia ; four ^ecies of Flustra ; (Kie species of Tur^ 
Sindia, which seems to be the samre as that from Taxoe and 
Stevensklint. The Ananchytes puatulqaa^ the Cidaritea vario- 
fom, and the Turbindiay are in the rich ccJlection of his High- 
ness the Prince Christian of Denmark. 

There occur still another range of hills on this island, much 
lower, however, than the clifi^ now described. It has a south- 
west and north-east direction, and forms partly low cliffs on 
the east side of an arm of the sea called the Noer. They con- 
sist of a white marl, softer than the rock from the real clifi^ 
containing rarely fossils, but alternating with the amilar bluish- 
gray marly clay, as that which is found accompanying the 
dialk of Mben. I consider these beds as small depositions of 
a similar kind as that of the cliffs of Moen ; and many other 
beds of the same kind occur in different places of Denmark, 
viz. at Holsteinburg on Sealand, at . Sneghog in Jutland, at 
Caleling in Jutland, &c. all of which are beds of white soft 
iaiarl, accompanied with bluish gray clay, and subordinate to 
the great depo^tion of sand, gravel, and boulder-stones of this 
country. * 

If werecollect the facts now related, we may consider tne suc- 
cession of strata in the eastermost part of Denmark as foUows : 

* I have convinced myself that the chalk of Rugen is of a similar na- 
ture^ and forms subordinate beds in the gravel. It is principally evident 
on the promontory on which the ruins of Arcona still are visible, where a 
huge mass of chalk, at kastfifty feet thick, rests upon bluish^gray clay, with 
small broken pieces pf flint and granite, subordinate to loam and saud. 
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1 . Chcdk of StevenskJint^ completely aoalogous to that of 
Bngland ; 2. d, bed of clay ; 3. a bed of limestone^ containing 
such genera of fossils as are generally considered characterise 
tic of the tertiary rocks; 4. a deposition of chalk4ike 
limestone^ with the fossils of the chalk formation ; 5. sand» 
loam, gravel, with boulder-stones containing subordinate beds 
pf a, chalk-like marl, with fossils of the chalk formation; and 
we might consider all these beds now mentioned as belonging 
to the same formation. But the limestone of Taxoe, which is 
evidently interposed between No. land 4, is, if we allow fossils 
to serve as a principal point of determination, evidently of a 
newer formation. It is however pervaded by strata which, as 
to their fossils, are analogous to the chalk, but differ so widely 
in point of stratification from the common chalk, from .which 
it is only separated by a bed of a few feet thickness. The 
enormous curvatures of the coralliteJimestone, described be- 
fore, can by no means be the result. of an elevation or a de- 
stri^ction of the ori^nally regular strata, occasioned by earth- 
quakes or similar causes, because the chalk beneath it is quite 
regularly stratified, and deviates very little from the horizour- 
talplane; while the upper limestone, which, for four or five miles 
along the coast, everywhere may be seen.resting upon it, shows 
such great irregularities, which, therefore, must be occasioned 
by some power confined to the formation of this rock, and 
which was not in activity during the formation of the chalk. 
Similar irregularities are found in all the cliffs ; and the direc- 
tion of the strata at Moen, but on a still greater scale,' and 
similar irregularities, show the enormous depositions of sand, 
loam, gravel, whose surface consists of an irregular succession 
of round hills, and basin-shaped valleys, representing the un- 
dulations of a stormy sea. Many reasons concur to make 
it highly probable that this sand and gravel belong to the 
tertiary formation. No such depositions are known to exist 
in the latter period of the chalk, while the argik plastique has 
.such beds. On the island of Rugen this gravel and loam has 
subordinate beds of brown coal. It contains both in loose sand 
and in concrete masses the fossils of the cakaire grossier^ 
not only the genera agreeing, but even many species. 
Thus we are in a dilemma to choose, between two ppiQ^oos 
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iNiiialljr diffareot feom thoto which are now genetaSy adopted. 
We find an alternation of strata which, snigty observed, would 
be coQffldered as belonging to the dialk and to the tertiary f€yr- 
suition. The prindpid reason which would lead to such a re- 
ault would be the natuiv of the fossils observed in these beds ; 
but since they hare formations alternate, they cannot form «>y 
sufficient ground for separation, ^imd we may consider them 
Vther altogether as being parts of one formation, or make a 
£yisionj and consider the one as real diaUc, the other as be- 
lon^ng to the tertiary formation. If the latter is the case, and 
I am of opinion that such a diviraon is fully wananted, the line 
arluch separates the two formations can nowhere be drawn, ex- 
cept where, in the cliffs of Stevensklint, the bed of clay com- 
menees ; and we consider the upper bed of Stevendclint, .the 
t£fs of Moen, the cliffs of Rugen, notwithstanding iheir fos- 
•ails, asbelonging to the tertiary formation. The reasons which 
Jead me to make the division in the pla^ee mentioned, are the 
^ffira^ent laws of stratification above and below this point, al- 
iboqgh it cannot be denied that the one passes into the oth^r^ 
by degrees,»^the first appearance of such fossils as are coneider- 
^ belonging to the tertiary formation, — the nature of the rock, 
^ndiich approaches a great way to that of the tertiaty formations 
f^ other countries. 



Aet. VIII. — An account qf the services which the UuJe ,bird 
called TrochUoi renders to the Croco4ile,^ By M* Gtojp- 
TEoy St-Hh^aihe. 

On the 28th January 1828, M. Geoffroy St-Hilan^ commu. 
nicated to the Academy of Sciences of Paris, a paper upon two 
^pedes of animals called Trochilos and Bddila by Herodotus. 
The author began by announdng that his memoir was, pro- 
perly ispeaking, only a commentary on a short passage from 
Herodotus. 

" When the crocodile,** says this great historian, ** feeds in 

th^ Nile, the ii^side of bis mouth is always covered with bddla 

(a term which the translators have rendered by that of Leech.) 

^* All birds eweept one fiy from the crocodile, but this one 

bird, the Trochilos, on the contrary, flies towards him with the 
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gMftfest ea^mess^; and rendisrs. him a very g)peiit semet ; for 
enfery time thsii the crocodile comes to the land to sleep, and 
when be lies stretched out with bis jaws open, the Trochilod 
enters and establishes itself in his mouth, and frees him from 
die bdella which he finds there^* 

^* The'crocodile is graiteful, and never does any harm to the 
little bird who performs for him this good office.^' 

This passage is one of those which has< most exercised the 
sagacity of commutators. Scxne have looked upon it mere* 
ly as a pleasant story^ while othars^ in order to justify Her€v« 
sdotus, have pushed their. 2&al so far as to create an animal 
wbieh could impose upon tbe crocodile, and be capable of all 
the actios attributed to the TrochUos, 

M. Geoffroy St-Hilaire proposes to show that Herodotus 
has been defended as awkwardly as he has been attacked uo* 
justly. 

IHiring bis long re»dence in Egypt M. Geoffroy bad re^ 
peal^ oecasion to ascertain that the story of Herodotus, 
though correct in substance, was inexact only in some par* 
ticular details. It is p^ectly true that a little bird does ex* 
istf which flies incessantly from place to place, searching every- 
Wberey even in the ejrocodiIe^s,mouth, for the insects which form 
the principal paH of ks noutishmept. This bird is seen every^ 
where on the banks of the Nile 9 aind Geoffroy having succeeds* 
ed m procuring one, recognized it as belonging to a species al« 
ready described by Hasselquist, under the name of Ckaradri' 
u$ JEgyptiuB. Tbene is m France a bird very like it, if no| 
precisely the same, namely, the small ringed, plover. 

With his slender beadc Ihia l»rd can take nothing but the 
smallest insects^ tlie spawn of fi^, or those molecular debrio, 
those fragments of animal detritus which the action of the wa* 
ters thrown incessantly upon the banks. 

* The following is the original of the p&ssage in Herodotus: — 

*Art d^ Sv Iv vdart Biairav voithti,ivo\y tti (frufjM svdoSsv fo§f$t leav fi&srhr 

r6p ida/fiig, 6< ftfoMtiikogr f^ imnu %«y,^> (^^u ydg rmko, wg itiwy. 
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If the TroJchilos is in reality the little plover, the anhnak 
described by Herodotus under the name of bdella cannot be 
leeches^ (besides, leeches do not exist in the running waters of 
the Nile,) but a very small insect of that species which swarm 
in those damp and warm regions, known by the name of gnats 
in Europe, and of maringouins in America. 

Myriads of these insects dance upon the borders of the 
Nile, and when the crocodile reposes on the land he is at- 
tacked by their innumerable swarms. His mouth is not so 
hermetically sealed to prevent them from introducing them- 
selves ; and they penetrate in such vast numbers, that the in- 
ner surface of his palate, which is naturally of a bright yellow, 
appears to be covered with a brownish-black crust. All these 
sucking insects drive their stings into the orifice of the glands, 
which are numerous in the mouth of the crocodile. It is tben 
that the little plover, who follows him everywhere, comes to 
his succour, and delivers him from these troublesome enemies ; 
— and that without any danger to himself, for th6 crocodile is 
altvays careful when he is going to shut his mouth to make 
some motion which warns the little bird to fly away. 

At St Domingo there is a crocodile which so nearly resem- 
bles those of Egypt, that M. Geoffroy could not distinguish 
them without great difficulty. This crocodile is also attacked 
by the gnatSy from which he would have no means of delive- 
ring himself, (his tongue like that of the crocodile of the Nile 
being fixed) if^ bird of a particular species did not give him 
the same assistance that the crocodile of the Nile receives fromi 
the little plover. 

These facts explain the passage in Herodotus, and demon- 
strate that the animal which is there called bdeUa is hot a leech, 
but a flying insect, similar to our gnat. 

It is certsun indeed that the word bdella agnifled in Hero- 
dotus^s time a sucker, but lately this term has been restricted, 
and is now especially used to denote a leech. This conside- 
ration permits us, strictly speaking, to suppose that Herodo- 
tus was not mistaken in the facts he has related ; but we can 
scarcely suppose that he knew positively what were the ani- 
msds which tormented the crocodile. If he had known them, 
he would have called them by^ the particular name of conops. 
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which he has given them in chapter 96) in which he mentions 
their numbers and their excessive inconvenience; and since, 
contrary to his usual precision, he has contented himself with 
employing the word bdeUoy (vague in his time,) we ought to ccm- 
elude, .that he did not know which kind of sucker incommoded 
the crocodile ; and this confirms M*. Geoflroy in his idea, that 
Herodotus had drawn up what he has said of the crocodile from 
the information which he obtained tram the priests of MenW 
phis. 

Herodotus is not the only ancient author who speaks of the 
services which the crocodile receives from the Trochilos. Aris^. 
tode also mentions it, only he mistakes the nature of the ser- 
vice which it performs. " When the crocodile," say he, " has 
.his mouth open, the Trochilos flies in and cleans his teeth. 
The trochilos finds there something that nourishes him. The 
crocodile feels the benefit he derives from him, and he never 
does any harm to the Trochilos. When he ivishes him to fly 
away, he moves his neck, in order that he may not bite him.'^ * 

Pliny, speaking of the same fact, which he admits like hi& 
predecessors, gives another explanation of the actions of the, 
Trochilos. ** The crocodile," he says, " opens his mouth as 
wide as he can, and it is deliciously afiected by the pecking. c4 
the bird.'*f M;. Geoflroy St-Hilaire enters upon discMsgioai^ 
whiqh we are not able to lay before our readers, r^pecting this 
sort of compact between the most dangerous of the lizards,, antl 
the very little bird which assists him ; that is to say, upon thc^ 
mutual harmony established between them,-*~a harmony sq i^e^ 
cessary, that the crocodile, incapable of sustaining atone the 
attacks of these dangerous enemies, would behold his ra<:e ej(« 
tinct if the Trochilos were to cease to give them his assi^anc^ 

It is proper to add, that the ties oi good will which ex- 
isted between the crocodile and the Trochilos were known tQ 
the remotest antiquity, and never during succeeding agei^ 
were they called in question. Herodotus, Aristotle, and. iii 
later times Pliny, iElian^ Philon, and many writers of the firs$ 
ages of the Christain era have described them without reserve^ 
and without trying to modify them. Of late it has been oth^er- 

• Aristotle's Hist, Animal lib. 9, cap. 6. 

t Pliny, lib. 8, cap. 25. . " 
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wise, liode^ aatbore ham Bhrtink horn the nitfryeUotn 
character of tbephniOBena. Thej either denied the fact it* 
rfalf, or they disfigured it to render it explicable^ They w«ai 
sofar ad tiymake the Trodbiloe a bird ot the size of the Uiruah^ 
inhed with .scales 9iid thorns npon its hack^ and upon the 
ends of it& wings. Thus ib wishing to lisak the power and 
the reSouvces of ndtiire) they were led even to lidienle a tm(B> 
to which the inonediate observation of facti has in our own 
day conducted us. 

Abt. IX.— On the.Diumal Variation of the Barometer at Pa- 
ri9.* By M. Bouvabd, Director of the Royal Observatory 
of Paris, &c. 

Having feeeb favoured by M. Bbuvard with a copy of fcis 
Memoir^ '' On the Meteorolt^al Observations made ai the 
Roytd Observatory of Parisy"^ which was lately i^ead before the. 
Academy d( (Sciences, we are eifdbfed to lay befbiieour read- 
^nr an Account of somie of the interesting ^sults #hfch he has 
deduced from these observations. 

l^hese observations we^e not ihade by Kt. Aragb, as has 
Been generally believed on the iLttthdrity of Baron Huttlboldt 
(Jtebibm Historique^ 5^ Livrai^n^ p. 805,) but by Joseph 
Marie Bdovard, the brother of oar authbt*, and agent to the 
fiodrd df Longitude, who since 1^08 has been (Specially charg- 
ed ^th' ihj6 ihetetsrologioEil dbselrra^ohs at the Royal Ob^cfrva- 
tory. . 

The length of M. Bbuvard^s memob will tiot perinit ds to 
follow hitn very ihinutely in his in^tiiry ; but we shall etidto- 
vour to extract the tnost valuable of his resuh^. 

" It has been long known," saysM. Bbuvard, "that the ba- 
t^meter experienees, in our climate as weH as aft the ^u)lt6r, a 
{>eeriodica!p daily vaHatibh, Mrhich b^omes deilsible when a suf- 
ficient number of observations are combined, in order to com- 
l^ensiite Ae fortuitous effects of accidi^tital cau^s: A single 
ttiondy M ^ufficieilt to exhibit it ; and it may thus Be found 
that it atfmns its greatest elbvaftion at 9* A.M./ahd tbeA falte 

• See thiB Journal^ No. iv., p. 336 ; viii., p. 290 ; xv., p. 1 18 ; and xvi., 
p. 818. 
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till 9^ P» u. From this efxich it rites again^ ^adiea ht second 
masiiinttia At 9^ p. m%, and' falk a aecond dmo, in order to eo6« 
hibit on the following day the same fluctuatwns. The eneess 
<rf the greatest height^ which takesr |daee at 9^ a. ir., aboYe the 
smaUeBt, which takes place at S^ r. x.v indicalies the ^tent of 
this atmospherical tide at tlie {Aaee where the obserration 19 
made. But in order to obtain that value, the obserTatioiMs df 
several years are tiecessary. 

The general result of these observations^ reduced to the 
zero of temperature, ♦ are as follows^— 



Mcian of eleven 

years, from 
1816 to 18^7. 



January, 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October, 

November, 

December, 



Mean, 



9hA.K. 



Neyember. 



768406 

758, 

756,: 

765, 

766,2631764,991 

767,307 767,(»4' 



mm. 

767,779757,429|757,6900,677 0,1 



756,84775^78 



1 V. M. 



766,664 756,174 755,817 766,140 0,737 0,323 

766,807 766,492 756*968 756^871 0,854 0. 

756,773766,421 

754,772 754,547 754,021] 

765,822 't66,700 766,277 766,660 0,646 6. 

756,162786,009754,708764,950 



755,691 



a"" ». M. 



nun. 

,261 
165 767,868 757,236t767,557 0,939 0,321 
.203 756,987 765,406 755,823 0,797 0,500 
263764,88l|754,243754,780|l,0100,637 

0,346 
600|766,875|0,707 0,275 



1,318 

756,97^56,432|0,801|0,460 

0,601 

,883 

0,4490,^47 



764,6220,761 



First 
period. 



76fi,95p0,756 0,378 



Second 
period. 



This table contains the mean heights of the barometer for 
the different months of the year for tleven years^ from 1816 — 
18S6, at the epochs of the daily periods. This arrangement 
tX the recruits shows not only Ae differences in the heights 
if^hioh exist at different hours of the day, but dto thos6 which 
take place every month at the sam^ hours. tTenci^ it appears, 
as M. Ramohd long ago i^emarked, that the selection of the 
hours and the months of observation ought not to be a matter 
of indifference, when we wish to determine the mean pressure 
cf the atitesphere at a given place. 

* tn making this redaction, M. Boiivard has followed M. Ramond in 
tatiedihig the tteafi moihthly heights of the barometer by tbe mean height 
^ tk^ IJM^Matolii^ter ibr «Ii^ sathe inoiMfti. Thiii i]foet6od isnmch less rat>e. 
rious than that of correcting each observation. 
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Aoooiding to this taUe the greatest hdghts of the barame* 
ter during the jear take jiaee in Januar^y and the smallest 
in Jpril and Odober, The excess of the maziniiBn of the 
height above die mininnim is 3^ millimetres, a quantitj 
which indicates that the uncertainty of the mean absolute height 
of the barometer at Paris ought to be about 0.15 of a millime- 
tre more or less. 

This table also shows that the extait of the barometric pe- 
riod is not the same for each mcmth. Its TariaUcm does not 
appear to have any oonnecticm with that of the hdght of the 
barometer, for this period preserves the same value, whilst the 
mercury passes from its greatest to its smallest height. But in 
examining the results for the 132 separate months, we find, as 
M. Laplace had already recognized from calculations which I 
had communicated to him some years ago, that the mean re- 
sult of the diurnal variations from 9^ a. m. to 3^ p. m. in No- 
vember, December, and January, was in each year regularly 
less than in the three following months of February, March, 
and April. The mean variation indeed of eleven years was 
O^'.Sffl for the three first months, and C^.g^ for the three 
last. The mean of the first six months was 0°^.748, nearly 
equal to the mean daily variation of eleven complete years. 
The other six months present nothing similar ; but we find 
0°*.752 to be the mean daily variation of the months of May, 
June, and July, and O'^.SO^ for that of August, September, 
and October, the mean of these six last months being O*".???. 
There is, therefore, some annual cause yet unknown which in« 
creases in February, March, and April, and diminishes in- No* 
vember, Dec«nber, and January, while it preserves an iurr 
termediate value during the other six months of the year. 
This phenomenon is well established. It cannot be the ^ect 
of chance; and it will be interesting to discover the principle 
on which it depends. 

It would be in vain to seek in the daily variaticms from 3^ 
p. M. to 9^ p. M., a phenomenon analogous to that which we have 
mentioned as existing in the period from 9^ a. m. to 3^ p. m. 
The last column of the table shows that the value of this pe- 
riod scarcely changes O'^.S in the year, and that its oscillations 
follow a r^ular law. 
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It now remains for us to determine the value of the period 
from 9^ p. M. to a** A. M., and that of 3** a. m. to 9** p. m. ; but 
the observations are not very numerous. 

The observations fitted for this purpose are 496 in num-* 
ber, from 1816 to 1826 inclu^ve. The following are the re-' 

suits :■»«— 

Period ftom 4^ A. m. 
to 9^ A. M. 

1816, 
1817, 
1818, 
1819, 
1820, 
1821, 



5 

0" 


— 9" A, 

'.475 





.364 





.522 





.287 





.388 





.459 





.437 





.388 





.506 





.438 





.507 



Period from 9^ t. m. 


to 


-3l> A. M. 


— 0"" 


.086 


+ 


.233 


— 


.076 


+ 


.129 


— 


.383 


— 


.196 


+ 


.163 


+ 


.006 


— 


.023 


+ 


.368 


— 


.032 



1824, 
1826, 
1826, 

Mean, .484 — .008 

The period from 4** a. m. to 9** a. m. is thus rendered evi- 
dent ; but that from 9^ p. m. to 4^^ a. m* is not established by 
the observations. M. Bouvard considers it probable that this 
uncertainty may arise from the mcMeimum in the evening and ' 
the fninimum in the moming not taking place at 9^*9 and from 
the hours at which the observations were made. 

Of the four daily barometrical periods the best established 
is therefore that of from 9^ a. m to 3^ ?• m. Its valuer we 
know, is not the same, for all climates, and it diminishes as the 
latitude increases. 

M. Bouvard then gives the table of the daily variation for 
different latitudes from Humboljdt, which we have already pub- 
lished in No. viii. p. 800. He substitutes in it his own re- 
sult for Paris, viz. 0"*.76, in place of 0.70, as given by Arago, 
and the result of M. Gainbard for Marseilles. 

In order to give our readers a complete view of the results^ 
we have drawn up the following table, including the results ob- 
tained by our correspondent A for Home, and the results givei^ 
by Mr Daniel in his Meteorological Essays, 
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A Itfdta^ Height in DaUj PeMl 



-■• r- , - , ♦ St Thomas^ 0^24' N*. 1 "^.86 2.00 

Humbolilt&Boiipl. 2yN.tor2<'S l£fOO 2 .55 2.00^ 

Ld fcoiidamine, Quito, O** Lat. 1492 2 .82 2.00 

DUpeiYy, Payti, 5^ S. 40 2.00 

Boussinffault Sto Fe de ^^^^-.^.t ^^^^ ^ ^^ ^ 

andRivero, Bogota, ^''^^' ^^ «• «9 2«> 

Do. - r LaGiiayra, WSe'N. 2. 44 1.90 

, rSier. Leone, 8^89 N. J. 83 1.94 

S""*^-! i Trinidad, 10PS9N. 1. 57 1.90 

MtU&^iel, (.Jamaica, 1.7°56N. 1.48 1.72- 

Brazil, Rio 

Dorta^ Freycinct, Janiero, & 2 34 1 56 

andSechwege, the Indian ^^^^^' »• ^* l-^^ 

Missions, 

Baron Von Buch, Canaries, 88^ 8 N. 1.10 1.87 

CouteUe, Cairo, 30^ »N. 1. 20 1.80 

A . ^ Rome, 4P64rN. 0. 7» 0.82 

Gambardr Marseilles, 48p1»N. 0. 72 0.77 

Mai-qci4-Vi«tor, Thoulouse, 43P34<N. -**- 1. 20 0.76 

Billev - Chattbto-y, 46<'84N. 187 I. 00 0.69 

Hamond, Fot^^" 45^46N. 210 0. 94 0.68 

H«rreii6ebn6ider Stn»burg, tSFMS. •^^^^ 0. 80 0.58 

M. A. Bourdrd, Parisj 48P50N. 0; 76 O.&t 

Nell de Breautd^ La<CIiapeUr,49^5'5N, -^^-^^ 0.3d OM 
Banielv * London^ Bi^'SlN.- ^*^^*^ 0.38 a48 

Be6selalidSonimer^Konig8berg,54''42N. -^-^ 0. 20 ASS 
Captain Parry, 74«*00N. -****-^ 0.00 0.04 

In comparing these observations it is not eai^ to trace ^aty 
other law than that the daily yariation* dhninishes from the 
Equator to the j^es. Froaxthe obsenrations given by If. 
Bouvard the mean amofemt for tke Equator may be taken at 
about 2.75 millimetres ;. whereas in the table given; by Mr Ihn 
niel it is only 1.85 millimetre Takii^ tbe nftean at twd milu 
limetres or one-fiftieth of ainEi^lish inch, the obaervatMms may 
be pretty nearly i^pi^esentcd by thcr formvla, 

2°" X oo&^ LiM. for millimetMsy and 

Inch. 

0. 04 X cos} Lat. for £ngEsh inches. 
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The results dbtained bj the first of these formoks aore given 
in the last column of the preceding table. The errors in ac- 
cess and defect are tolerably well balanced over the quadrant of 
latitude. In T4^, whereCaptain Parry's observations vere made, 
the fin'mula makes the daily variation only about the 600th 
part of an English inch. 



Am?. X.-^Of» 4A^ /^ijjlM^wc^ qf Wind on ihe Height of th^ 
Barom^r, ♦^ By M* A. Bopvae^^, Director of tb^ B,pyiil 
Observatory of Paris, &c. 

Thb direction of the wind exercises a very great influence on 
the height of the mercury in the barometer. The wipds from 
the ^uth csLUse it to JhUf while those from dbe nor A make 
it rUeu This fact is well ie0l»blished .by eleven ye|\^s^ ob- 
servation ^ the Observatory. The following s^ble contains 
the me^A lieight of .the bar^meljer reduced to the zerovof tem- 
penttufle^jfor 9^ A. M. Noon,B»A.S^ p. m. Thedirjecdpp of the 
wind t^^s. determined either 4»y the direction of th^ qknids or 
by tAuit,ef the vanes placed on the Observatory. 



w ^ No. of 
^"»*^ «Observ. 



m il ■! ■ 



g^A.] 



No. of 
Observe 



Noon. 



No. of 
Observ. 



3I>. 



Petiod. 



South 

B. West 

West 

■N. We^t 

J^IoSTH 

N. East 
East 
S. East 



8«7 
363 
628 
390 



«08 



7S2,€87 
7^8,654 
760,092 
769,120 
760,143 
759,890 
767,960 
754,368 



•682 

7«7 

336 



378 
324 
231 



768,976 
762,382 

768,670 
769,761 
769,891 
757,045 
764,699 



690 
710 
866 
358 
469 
374 
932 
224 



768.616 
762.650 
76f;.678 
757.439 
759.368 
759.232 
766.717 
788«49 



0^72 
1.004 
0.416 
1.681 
0.776 
0.658 
1.243 
0.409 



4018 



756.738 



4013 



766.426 



4007 



766.966 



0.782 



'Fron them results it appears that the mew heights of the 
baroBieter are lower during south mods, and tfa^t ith^ Hi^crease 
as ibe wind goes by the meatjreati .the aou^ to the Tvvih, ,wiiere 
iikey feadi <tbeirina^wum. They afl^rwi^ds dimiiiish ^adu. > 
.«% in pBarang jfhsm the north to the wuth ^ thceost. It is 

*'9hH-«i4ide'fonM«ii««f«be<ie(^i»«fM.4<«yan)i«.M«Moir(ilT«f|«iy 
nferred to in p. 7S. SwilhM/>{<>fnn«{,;ilir/».,v.p. 9fl- 
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evident also that the daily period is almost nothing from ob^ 
serrations influenced by the south winds; that it is very great 
under the norih-fvest and east winds; and that the mean is 
nearly equal to that which was deduced from the whole obser- 
vations of eleven years, as given in a former paper, (p. 7^) 
In whatever way, therefore, we combine the observations, the 
dwly period subsists, and always shows itself nearly with the 

same value. 

If we unite the observations at different hours when under 
the influence of the same winds, we shall obtain the following 

results:— " „ • ,. i. v 

Number of Height of the 

^Ijids. Observatious. Barometer. 

South, - 2029 - WS7 , 

South-West, - 21^ - 753,2^7 

West, - 8606 - 756,960 

North-West, - 1056 - 768,412 

NoETH, - 1470 . 769,776 

North-East, - 1142 - 769,672 

East, • 968 - 767,821 

South-East, . 668 - 754,300 

12044 766^414 

This table shows in the clearest manner the influence of the 
wind on the heights of the mercury in the barometer. The 
smallest height corresponds to the south wind, and the greatest 
to the north wind. The difference is 7"*.019. M. Burck- 
hardt, by means of the observations of Messier, found the same 
difference to be 5^.146.— Connoissance des rm;}J,1805,p.346. 
If we take a mean term between the heights which corre- 
spond to opposite winds we shall obtain results which are nearly 
equal. ^ | 

Mean of ther South and north, - 766,267 ' 

heights which \ South-west and north-east, 766,450 

correspond to) West and east, - 766,686 

winds of ^ North-west and south-east, 766,356 

- Hence we may conclude, that, in order to determine exactly 
the mean height of the barometer, we should, in our climat», 
employ as inuch as possible an equal number of observations 
made during winds of opposite directions. 
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Art. XI. — Report tm Double Stars^Jrom a Review of ike 
Starry Heave^is made with the Great Achromatic TeleBo&pe 
of Frawnhofer^ addressed to Petnce Lievejc, Curator of 
the University of Doi^pat. By F. G. Struve, Director of 
the Observatory. 

It was in the. observatory of Dorpat that the observations of 
Herschel on double stars were first repeated. Since the year 
I82O9 (as will be found in the second volume of the Observa- 
tions of Dorpat) I havfe endeavoured to prove that^ the com- 
panions of the double stars g of the great Bear, and p of Ser- 
pentarius, in whose relative position Herschel bad remarked 
the most considerable changes, had a circular motion round 
the principal star. - The former had described 227° of its circle 
since 1781, and the latter 281^ since 1779, from which it results 
that the duration of their revolution is sixty and fifty years, 
and consequently less than the revolution of the G-eorgium 
Sidus round the sun. This motion of the stars round one 
another is necessary, in order that two neighbouring stars which 
mutually attract each other may not meet; and it demon- 
strates without doubt that the fixed stars are subject to the 
laws of gravitation, which the clusters of stars made us only 
conjecture. It is very remarkable that the fixed stars whose 
revolutions are known to us are among those whose proper 
j^tions are the greatest 

. These observations have been completely confirmed by the 
measurements on the same subject taken in England by Mr Her- 
schel Jun. and Mr South, and which are published in the Philo^ 
sophiccd Transactions for^l825 and 1826. These measurements 
include all the double stars already known (which I have col- 
lected in a catalogue for the year 1820, published s^t the Ob- 
servatory of Dorpat) and several stars newly discovered ; and 
theypresenta series of observations which may be ranked among 
the most remarkable of modern times. 

The motion of one fixed st^r round another ought to oc- 
casBpn different phenomena. Herschel has lost sight of the 
companions of several stars which previously he had distinctly 
seen double* It is probable that the principal star covers the 
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other, or at least that thej are so close to each other that they 
eantiot h^ ^arated by the best gjas^es. Twp stars of the 
third magititud^ are in this reapftct the most remarkable, name- 
ly, ^ Hercules and d .Pygni. All attempts ^hich have been 
lately made to see these satellite stars have failed. 7 Virgi-- 
nis is at present a double star of the. first class, whilst Her- 
schel had reckoned it one of the third. Other stars which were 
single have become double : Thus ^ Ononis is now a double 
-star of the first class, which is easily recognized, while Herscfael 
had decidedly seen it single. This phenomenon is explained 
by the slowness of the apparent revolution of the satellite star. 
Herschel has also directed the attention of astronomers to the 
difierence of coilour in the douUe stars ; but many persons 
look upon this dURerence as depending upon the observer. 
The new observations made in England and at Dorpat have 
fully corroborated those of Herschel, in showing that the bright 
star is very often yeUcm^ while its companion is bltie or videi. 
It was in the year 18^ that the great achromatic telescope 
of Fraunhofer arrived at the Observatory of Dorpat It is a 
monument of the progress of astronomy in Russia. Four 
observatories completely furnished with instruments have been 
founded within the last twenty years in this empire; namely, 
at Dorpat, Abo, Warsaw, and Nicolajef ; so that there are at 
present more establishments of this kind in Russia than in 
any other kingdom in Europe. To make use of the great 
telescope of Fraunhofer in prosecuting farther inquiries into 
the double stars was an employment not unworthy of this 
noble instrument. The new measurements made in England 
and at Dorpat already exceeded in exactness those of the great 
astronomer who discovered Uranus, owing to the improve- 
ment in micrometers ; but the achromatic tdescopes made use 
of were well known to be inferior in an optical point of view 
to the reflecting telescope of Herschel. A tdescope, therefore, 
which could in this respect stand a comparison with these in- 
struments, and which had a decided superiority in its micro- 
metric apparatus, was well fitted to give a greater extension 
to preceding discoveries. What appeared to me most important 
was to attempt with Fraunhofer's telescope to make a survey 
of all the stars of a certain brightness in the part of the Heavens 
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"vithin reach of my telescope, in order to observe which among 
them were double. I was in hopes that by making this sur- 
vey of the Heavens in a regular manner I should increase the 
number of double stars, gain perhaps more positive know-, 
ledge of the method of distinguishing those stars which are 
physically and optically double, and finally deduce some gene-, 
ral views respecting the manner in which these stars are distri- 
buted throughout the celestial vault. 

It is under the equator alone that the whole vault of the 
Heavens can be perceived, owing to the rotation of the earth, 
while at both the poles one-half only can be seen. In the la- 
titude of Dorpat 121^° of the Heavens can be observed from 
the North Pole to about 31 p south of the celestial equa- 
tor. But the south stars rise too little above the horizon 
to be examined with any success, even through a powerful 
telescope ; for at this small height the lower strata of the at- 
mosphere produces a tremulous motion in the image. I re- 
solved in consequence that I would extend my survey only 
to 106° from the pole, or 16^ south of the equator. In this 
space the lowest stars were still at a height of 16|° above 
the horizon in their meridian passage. I divided this space 
into 12 zones, according to their distance from the celestial 
pole, and I performed my reviews by zones. All the stars 
up to the eighth magnitude, and the most brilliant of the 
ninth which can be discovered with the finder of the instru- 
ment, were brought one after the other into the field of the 
telescope to discover which of them were double. As soon as 
a star was known to be double, its poi^tion was determined by 
the reading of the index of the two circles of the instrument, 
9S well as by the cloek regulated to ^dereal time, and a short 
description of the star, according to its class and magnitude, 
was written in the register. , When a magnif3ring power of 214, 
generally employed, made us only suspect that a star was 
double by showing itself under an elongated form, a stronger 
magnifying power of 600 times was employed to decide the 
point. 

The number of stars thus passed in review were computed 
at 120,000. I have collected in a catalogue, which will be 
published, all the double stars thus found, including those 
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which yffix» ab'eady knowQ. This catalogue includes 3063 
double stairs c^ the four first glasses, of which 340 are found 
^ in I}er8^ers catalogues, and 440 io my catalogue of double 
stars, ki)own before 1820. 

The following table indicates the increase of pur ki)owledge 
of the double stars pf the four classes, and of ea^b of them in 
particular. 

Number of double Stan. 1 st to 4th Class. 1 st CUss. 2d Class. Sd Class. 4di Class. 

In the new catalogue, 3063 987 675 659 736 
In the patalogue of 

Herschel, 340 76 76 82 106 

In the catalogue of 

J820, • 441 96 112 111 122 

For aix stars of the new catalogue the class has not been in- 
dicated. The number of the double stars is thus nine times 
^eater in this patalogue than in that of Herschel, and that of 
the stars of the first class ihiriem times greatar. 

I have made a map of the double stars now known situat- 
ed in the northern hemisphere, and as far as five degrees south 
of the equator, which will be published as an addition to the 
catalogue of stars, in order that we may be able to judge of the 
distribution of the double stars in the celestial vault. This 
map proves that we find double stars in all the regions of the 
heavens. But in general they are less numerous in those 
places where there are fiowest stars ; and hence it is that in the 
Great Bear, in one part of the Dragon, and in the Canes Venfh 
tkoBj which are the constellations farthest from the Milky WfLj,^ 
we find the least number of double stars. 

From this region the number of double stars increases in 
general in proportion as we approach the Milky Way, that is 
to say, in proportion as the number, of stars increase. There 
are, however, i^ the Milky Way itself, regions which are not 
richer in double stars than the Great Bear ; such as that which 
crosses Cepheus; the honours of Frederickand Cassiopeia; those 
more to the south, and upon the borders of the Milky Way ; 
the region situated upon the oonstellation'Pegasus, and the an- 
terior part of that of Andromeda. The regions where they 
. are found in the greatest numbers are in Lyra, to the north of 
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tlM Milky Way» in the Groose, tbe Fox^ aiid the Arrow. W6 
find al^ in Peraeus^ aad to tbe north of th^ Milkj Way, al gr«at 
accumulation of double stars^ while tbe Milky Way itself is Hot 
so well supplied as the constellations Aries, the Triangle, th^ 
Fly, andapart of that of Taurus, to the south. In short, the con- 
stellation of Orion, that re^on of tbe Heavens so astonisbing;Iy 
rich, to the south of tbe Milky Way, contains a surprising num. 
ber of double stars, while the parts of the Milky Way itself 
which follow it, such as the Unicofn. &c. contain a very limit- 
ed number. At a greater distance from the Milky Way to th^ 
north, in Gemini, and in the constellations of the Lynx and of 
the Telescope, in genial deficient in bright staris, we find even 
more double stars than in the parts of the Milky Way situated 
to the south of these regions. 

At the ^rst glance of the above comparative table, we ob^ 
serve the superiority in the nundber of doable stars of tbe first' 
classi, which' map^lead us to the following important conclusion. 
If these stars were only optically double, those* in wUch die 
little star appears tbe inost distam from the gteat one ought 
to be the most numerous, so that there ought to be more doabltt 
stars of the fourth than of the first class. As the suffece of 
circles whose radii are 4, 8, 16, 3@ seconds,, (which oorr&- 
spood, as We have seen, to the limits of distance of the four first 
classes of Herscbel,) b proportional to the square of the nuttiL 
bers 1, 2, 4, 8, or in the ratio of the numbers 1, 4, 16, 64, it 
follows* that, the numbers of optical double stani <^ various 
classes is, according to the doctrine oi probabilities, as tbi» dif» 
ferences 1, 3^ 12, 48, between these last namtbers; wbeniee it 
follows, that of 64 stars optically double there diouid be only 
one of the first class. 

Let UA suppose now that the 736 douUe stms ci the &9t 
class observ^ were optically so^ we ought to find from tbe pre- 
ceding ratio 

In tbe 1st 3d 3d class 

16 47 184 stara optically danble. 

But our catalogue contains 987, 675) a^d 659 douUe sta^ alt 
these three classes. We may then conclude witb certainty 
that almost all the stars of the first dass are. phyacaUy double, 
likewiar those of the second clasei, andi a very great parr of 
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those of the third class. The ratio of the number of double 
stars found in the various classes thus supplies us with a cri- 
terion for knowing the stars which are physically double. It 
is evident from what we have said, that the determination of 
the parallax of the fixed stars, according to HerschePs method, 
could not, as was before supposed, be attempted with any hope 
of success ; for this method being only possible for stars opti- ^ 
cally double, could never consequently be applied to double 
stars of the first or second class, but solely to those of the 
fourth, and beyond it. The bright double stars, that is to 
say, those where the two stars of the first to the seventh mag- 
nitude appear joined together, deserve particular consideration. 
The new catalogue contains 207, among which there are but 
69 new ones, and this is not surprising, as preceding ob- 
servers had principally turned their attention to these stars. 
Among the bright double stars, those of the first class are the 
most numerous, for there are 92 of that class, 33 of the second, 
84 of the third, and 48 of the fourth. In the 69 new stars 
there are 49 of the first class, which shows the extraordinary 
power of Qur telescope ; for Herschel examined a great many 
without finding out that they were double stars of that class. 
We easily perceive that all the double bright stars, even those 
of the fourth class, ought to be considered as physically double. 
I have obtained a confirmation of this fact in the following man- 
ner. 

In the celestial maps of Harding, which may be considered 
as perfect, as far as regards stars of the seventh magnitude, 
we reckon 10229 stars of the first to the seventh magnitude, 
even to the distance of fifteen degrees south of the equator. 
If we apply to this number the calculation of probabilities, we 
shall obtain the following very remarkable result It is, that 
we ought to find in this space but one pair of stars, thirty-two 
seconds distant from one another. If then it is possible that 
some one of the double bright stars of the third and fourth 
classes are in a manner optically double, all the double stars of 
the first class, and a great part of those of the last, ought to be 
considered physically double, or as forming a particular sys- 
tem of two stars joined together. 

Since -among 200,000 observed stars more than 8000 dou- 
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ble ones have been found, we may say that there are nearly 
one in 40 double ; but this ratio changes with the brightness of 
the stars. Flamsteed determined more than 100 years ago, in 
that part of the heavens where we made our survey, the po- 
sition of 1^74 stars, which, for the most part, were from the first 
to the sixth magnitude. Among these stars of Flamsteed, 
which have all been examined by Herschel, 169 of the four 
first classes have been found . double, and mm-e recently 63 
others have been added. Thus among ^74 stars, from the 
first to the sixth magnitude, there are SSO stars double, that 
is to say, out of every eleven stars there is one double. The 
great catalogue of Piazzi contains 4n the part of the Heavens 
under our consideration 576S stars. In subtracting those 
of Flamsteed there remain 3388 fainter in a great measure, 
among .which 134 are double, which is at the rate of one in 
S5. As to the stars which are much fainter, and whose posi- 
tion has been lately determined, the proportion is nearly one 
double star in 42. We cannot account for such a variety of 
ratios on the hypothesis of stars optically double. This di- 
versity gives us a new proof of our former assertions ; and 
we can explain why the small stars appear so seldom double, 
from the difficulty of seeing at an immense distance the satel- 
lite star, which is often much more faint than the principal one. 
It is remarkable that among the double stars newly dis- 
covered there are several whose proper motion is already 
known. I shall mention here only the bright star y Ceti, 
composed of a star of the third magnitude, and one of the 
seventh ; No 42 in Berenice's hair, composed of two stars of 
the sixth magnitude singularly close, and y Coronse, which, 
on account of the great proximity between the principal star 
of the fourth magnitude, and its companion of the seventh, is 
one of the mdst difficult to be seen. Our catalogue affords a 
great number of double stars of this kind, many of which had 
probably escaped preceding observers by the difficulty of dis- 
tinguishing them. 9j Herculis, and y Coronae, may be considered 
in this respect as the best tests of the perfection of telescopes ; 
and they may help us to compare the power of these instruments 
with that of the great telescope of Fraunhofer. I have examin- 
ed with thi^ telescope the double stars of Herschel, of which 
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some, such 9B C Heroulis and ^ Cygni, had become single, ac. 
cording to bis own observations, and of which others had no 
longer been found double by subsequent observers, because 
their instruments had not sufficient power. I have recognized 
that they were double, and I even saw the circular motimi oi 
the companions of the two stars mentioned above, which dis« 
proves ^hat has been conjectured, that the companion of one 
of th^se stars had disappeared. The star r Serpentarii is the 
only one seen double by Sir W. Herschel, which the great 
telescope of Fraunhofer has shown single. The small altitude 
of the star might have weakened the power of our telescope. 
I intend, however, to observe it often : for the time will eer^ 
tainly come when the companion will separate itself from the 
i^tar, whose brightness binders us from seeing it. It is owing 
^Iso to the extraordinary power of our telescope that we are 
abl^ to see many triple stars, which were before only known as 
doi|bl^ ones. Thus Sir W, Herachel has seen the star No 7, 
Taiiri, KS a double star of the fourth class, and all subsequent 
abservers have also seen it thus, the principal star being of 
the saxtb ma^itvde, and ita companion of about the tenth. 
But our telescope has shown that the principal star is itsdf a 
double stiur of the first class, composed of two simikr stars of 
the seventh mi^itude. According to the observation of Sir 
William Herschel, also those made at Dorpat, and those of Mr 
Ilersdie] Junior ai^ Mr South, the star >(/ Casdopeie was 
coni^dered as double. But our telesc(^ has. shown that the 
compAnipn itself i» coiaposed oi two stars nearly united of the 
ninth magnitude. AU astronomers provided with good in^ 
sjtrument?^ have observed a trapessium oi four stars of various 
brightness, which are found in the middle of the nebuke of 
Orion, The two Herschek, and Schroeter in particular, have 
exs^pained ^his curious object. However, our telescc^ has en* 
abled us to s^ a fifth star, which has not been remarked by 
9ny ^ the preceding observers, although, sioce I have cmn^ 
muntt^ted this discovery to Mr Herschel Junior^ he haa also 
djisitinguished it with a reflecting telescope of SO £eet. Is this 
Uttk stiir of the number of the changeable stars, or does it 
8/biU exijst ? These conjectures appear ta me to be entiikd to 
ji^fjn^ consideration, us I had never ^tm thia star m my first 
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obsertalions of the nebula of Orkm. It was ofkly on tbe lUh 
NoTember 1836 that I discovered it, although I had esunmned 
this nebula several times during tiro years \vith Fraunhofer^s 
telescope. Besides, this star appears now to be loo brSliaftt 
to have escaped the penetration of the great Herschel and 
Schroeter^as well as the researches of Mr Herschel Junior^ 
who is specially occuped witk tbe nebula of Orion. 

Our telescope has made us only suspect the doubleness of 
some stars, unfavourable states of the atmosphere frequently 
not allowing us to make use of tbe highest magnifying powers. 
Thus in the new catalogue the bright star Atlas in. the 
Pleiades is indicated as wedge-shaped. A later observation 
made during tbe most favourable weather, and with the htgh^ 
est magnifying powers, has enabled us to discover clearly at tbe 
side of this star a companion of the eighth magnitude, which is 
at tbe distance of three quarters of a second. But it is very 
cert»n that an instrument still more perfect would show many 
more double stars than tbe great tekscope of Frannbofer itself 
can distinguish to be such. 

Our catalogue contaiim fifty-two triple stars, in each of 
which the stars are less than tbirty-^two seconds from one ainou 
tb«r. Among these stars there are several, sndi as No. II. 
cf the Unkoni, ^ Canm, and § Librae (triple stars already le- 
cognized by Herschel,) where the threp stars belong to the 
bright stairs, which proves thai they are physically triple- startf 
of ternary systems. These systems, as well sk those of quo- 
druple And quintofde stars, which are not uncommcn in tbe 
Heavens, while they give a Kttle more extension ta tbe scale of 
tilne Bffntual distances of the stars which compose them, serve 
as a gradual transitimt between these double stars and dus- 
ters of stars. In the case of the triple star t, Cancri, the rote* 
tory motion of tbe tw^ little steors relative to the pi;kicipal one 
is already proved by observation. The star >}/ Ci^sic^itt fur- 
.nisbes us with the example of tWo little stars very near «ach 
other, situated near to a third oi greater brightness. If tbere 
is here a teai comaection, so that the star be physically tri- 
ple, the twd littte stars ought to turn first round their centre 
of grtfviiy, and this esmte round the bright star. I have aU 
Kady seen this pbettomenon three times. The case where t#(» 
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doable stars of the first class ard so, near one another that it 
IS impossible to avoid thinking they ai:e united is still more re- 
markable, and I have also seen this three times. A fourth 
case is where a double star of the first class is found at a dis. 
tance of one minute of a degree from a third, and where the 
four stars are of equal brightness, and of the eighth magnitude. 
The pair No. 4 and 5 of Lyra supplies an example of a fifth 
case ; it is that of two double stars of the first class, each of 
the fifth magnitude, situated at the distance of three minutes 
and a half. Who can doubt that we behold here a system 
where each pair circulate round their centre of gravity, and 
where the two pairs move round their own common centre of 
gravity. Our sun is decidedly a single fixed star. If it form- 
ed a double star with another star, this would, on account of 
its great proximity to the sun, be distinguished by its bright- 
ness from other fixed stars, even more so than Sirius itself, 
and its change of position in the heavens would characterize 
it still more surely. Let us suppose, for instance, that the time 
of its revolution was equal to that of the companion of the 
star p Serpentarii, we ought to observe in the star joined 
with our sun a proper motion of more than 7"" in a year ; 
and even if the times of its revolution were a hundred times 
longer, its proper motion ought to be fifty times greater 
than that of sixty-one Cygni, which is the most considerable 
that has been observed. Another question which may be 
started is, whether there exists between two stars of the first 
magnitude some mutual relation similar to that of double stars, 
and which we cannot discern on account of their great proxi- 
mity to us; If we should find some surprising approximation 
between the stars of the first magnitude, such a relation would 
acquire some probajbility. But there is in the northern he- 
misphere 306 stars from the first to the fourth magnitude, and 
317 in the southern hemisphere, viz. 

1st Mag. 2d, 3d, 4th, 
In the northern hemisphere, 9 istars, 26 76 195 

southern 9 26 101 181 

The small number of stars of the third magnitude in the 
northern hemisphere is compensated by the greater, number of 
stars of the fourth magnitude. A calculation founded upon 
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these numbors, and compared with that which really exists^ 
shows that there are not in the heavens two stars of the first 
magnitude sq near one another that their nearness may not 
probably be considered as accidental. On the other hand, the 
magnitudes which follow the first present examples of the 
most remarkable proximities. Who does not know the three 
bright stars of the second magnitude in the belt of Orion, of 
which the two external ones are distant from the middle star, 
one by a degree and twenty-six minutes, and the other a de* 
gree and eighteen minutes ? The calculations show that there 
are 1400 chances to one that their nearness is not accidental. 
The constellation of the southern cross is still more remarkable* 
We find there in a space of fifteen degrees square (which does 
not include the 2700tb part of the celestial vault) one star of 
the first magnitude, two of the second, one of the third, and 
one of the fourth ; and the probability that such a distribu- 
tion is accidental is only that of 1 in ^0,000. We have thus 
the best reasons for thinking that these stars depend upon one 
another. 

These conjectures are confirmed when we consider the stars 
from the sixth to the seventh magnitude, relative to their dis- 
tribution throughout the celestial vault. 
, From a calculation of probabilities, founded upon the num- 
ber of the stars which are in the celestial Atlas of Harding^ the 
case where two of them should be distant from one another 
from thirty-two seconds to one minute, ought to occur only 
one-and-arhalf time, while fifteen instances of it are known. 
There ought to be but six or seven pairs of stars from the 
first to the seventh magnitude, where the two stars forming 
the pair are distant from one to two minutes ; land there are 
already fifteen cases known. If we consider it for greater dis- 
tances for stats of the sixth magnitude, we shall find that there 
ought to be but seven or eight pairs where the stars are dis- 
taut from one another from two to five minutes ; while there 
are eighteen cases known. Between five and ten minutes of 
distance, the calculation of probabilities gives twenty-seven to 
twenty-eight pairs ; and we know thirty-six case's. We can 
find in the heavens still more pairs of stars, distant from each 
other ten and fifteen minutes, than the calculation gives, viz. 
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twenty-five instead of twenty-two. We may then, with mticb 
probability, CGvnider a great nuifilber of pinrs of stars, from 
the first to the sixth magnitude, where the two stars are ifis^ 
tant from each other from one to fifteen minutes, as being 
systems of stars, of stars really double, visiUe to the naked 
eye, and which ape consequently the most brilliant and the 
nearest to us. Such are, for example, the Nos/ 16 and 17, and 
1 v and % V Draconis, Dragon, Nos. 4 and 5 of Lyra, the two 
1 « and 2 « Librae, ^ Ursa; Majoris, and the well kriown star 
AlcoTj he. &c. A remarkable confirmation of this opioioft 
may be drawn from the circumstance already observed by Be»« 
sel, that some of these pairs have a common proper motion, 
such as, forv example. No. 86 Scrpentarii and 80 Scorpii, and 
the two stars' above-mentioned in the last of the Great Bear. 
But what is well worthy of remark, it frequently happens that 
sometimes one of the stars of these pairs, and sometimes* both, 
are themselves double in the strictest meaning of the ^rotd. 

We find also very frequently three stars near each other, 
which would not probably happen if they were distributed by 
chance. Among the 1386 stars between the first and fifth 
magnittde which are in the maps o{ Harding, the case that 
there are three in one circle of one degree diametef, ought not 
to take place more than a quarter of a time ; that is^ h ought 
not to occur at all./ But it actually presents itself seven times, 
or twenty-five times oftener than would be probable if it were 
accidental. From what ha»now been said, therefore, we may 
hazard the conjecture that the stars, such as the three of d 
Tauri, and the three of ^^^/ Aquarii, which we can recqg- 
mze with the naked eye, are stars physically, and not optical- 
ly triple. 
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mih a iwenij^eet R^kcUng Telescope, containmg a Cakh' 

l^ne of 384 new DouUe (md Multiple Stars^ compteting a 

JiKSt Aousaimd qf those Objects detected in siweeps wiS^ thai 

Insifwneni. By J. F. W. Hbr«chbl, Esq. F.B.& and 

' Prendent df. the AstK)iiomical Society. 

The valuable paper, the title of which is given above, was 
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Fend befofe the Astronomical Society of London on the 11th 
January 1M8. As it is so intimately connected with the pre- 
ceding paper by Professor Struve, we hare thought it right to 
place beside it the following abstract from the Anncia of Phih* 
sopkjfy till we shall be enabled to publish a more copious ana- 
lysis of it. 

" This paper, as its title imports, is a continuation of the 
two papers previously communicated by the author on the 
same subject. The field of discovery in this department of 
astronomy, thou^ narrowed by the great work recently pub- 
Ushed by Professes Struve, the author considers as not yet 
exhausted; mnce, on an average of the part of the heavens 
swept by him not above c«ie in four of double stars, suffct- 
emly remarkable to attract attention in sweeping, have beea 
catalogued by the emkient astronomer last named; not to 
mentioti the vast number of interesting dose double stars, be- 
low the ninth magnitude, which a minttter examination than the 
nature of his sweeps permits would no doubt produce. The 
double stars of .this catalogue, he observes, are connderably 
more aekd than those of his two former ones ; those wfaofie dis- 
tance exceeds 3^*^ being (except in particular cases) excluded, 
and the Hmit ol ^stance being narrowed according to thefaint- 
ness of the component stars, 

^^ The author prefaces his catalogue with a comparison of 
the magnitudes habitually assigned to the stars by himaelf and 
Pfofessor StFuve; from which ]£ appearsi that on the average 
his magnitudes have a denomtnation about one unit lower tbaa 
those of that asjiaronosMr ; — a star (foe example) which 1£ 
Struve wcAild call df the ninth magnitude, being,, in Mr Hera* 
dbePa nomi^nclature, of the t^nth. The limit of vision in the. 
l>orp94^ telescope^ he presumes to lie about his average four« 
teentH magnitude, though such a detennination must neees- 
sarily be liable to some latitude. This cooclusion be deducra 
from a s^es of inetaaces^ in which small eompaai0n& haive been 
seen by him ^tached to liurge stars, within the limita of Pro- 
fessor Struve^S' fourth ekssi whic^ have escaped the notice «f 
ihe latter. 

^^ The aJAtboi; thfin states the principle on which be estimates ' 
magnitudea below the si:ilib, wbioh ia that oi c<MatijM»l htsecdoD 
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of the light; and he cites some experiments, by which it ap- 
pears that the light of an average star of the first magnitude is at 
least 160 times that of the sixth. He then adduces a series of 
observations of a considerable number of the closer stars of M. 
Struve's catalogue, by which it appears that the. Slough tele, 
scope easily defines with its ordinary sweeping power the ge- 
nerality of M. Struve's stars of the first class, and many of 
those marked by him as vicinte, and eyenpervicifus ; but those 
which have the epithet vidnismncBy he has not yet succeeded 
in separating with the highest power (240) usually applied,*—- 
which indeed was to be expected. In iieu of M. Struve^s clas- 
sification of double stars, which he considers as enlarging be- 
yond due limits the number of those of the first class, he pro- 
poses the following system, which in fact very nearly approxi* 
mates to that originally followed by Sir William Herschel. 
. f close - . - - 0". and below 1" 

\ not close ... - 1 and below 2 
Class II. ...... % and below 4 

Class III. . . ... 4 and below 8 

Class IV 8 and below 16 

Class V 16 and below 32 

Class VI 32 and below 64 

So that the limit of distance of stars of the nth class shall be 
2a X 1". 

^^ The author then subjoins a list of stars common to his 
tn-o former catalogues, and to that of Professor Struve, 86 
in niimber ; after which he proceeds to describe some singular 
phenomena observed in the course of his examination of these 
objects, which explain certain discrepancies between the re- 
sults of observations of their angles of position on different 
nights, and which tend to throw light on some obscure points 
in the theory of vision. He considers it as rendered very pro- 
bable by some of the facts adduced, that time is required for 
light to make an impression on the retina, as well as for the im- 
pression made to wear off; and that this time is the less, the 
brighter the object; and explains by this principle a remarkable 
degree of unsteadiness and fluctuation observed in the limb of 
the planet Mars, while small stars in the field remained per- 
fectly tranquU, as well as certain other curious phenomena. 
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•- 

* " He then adds some observations on the contrasted colours 

so frequently observed in double stars, and regards them as 
(at least) in many cases referable to the laws of vision ; in vir- 
tue of which, a strong light having an excess"^ of the less re- 
frangible rays, will cause a feebler one, in which no such ex- 
cess exists, to appear of the complementary hue ; instances of 
which, in artificial lights, are adduced. He notices especially 
the extremely intense red colour of a star of the eighth magni- 
tude, R. A. 4»» 41"*. N.P.D. 610 47 (1828.) ' 

** These prefatory remarks are terminated by some obser- 
vations of the fifth star in trapesdo nebtdiB OrioniSf pointed 
out by M. Struve. The author adduces evidence, which he 
considers as satisfactory, that no such star existed in that si- 
tuation on the 13th March 1826. . It was observed, however, 
by M. Struve to be conspicuous on the 11th November of that 
year. It is now readily seen in the Slough telescope ; and at 
the time of drawing up the present paper, it was so bright as 
not to be overlooked with the most ordinary degree of atten- 
tion. He considers it, therefore, if not as a new star, at least 
as a variable one of very singular character. 

^^ The catalogue which follows is arranged in a|I respects 
like the preceding ones published in the Memoirs of this So- 
ciety, and is followed by a list of about 900 double stars, for 
the most part found in the same sweeps with the others ; but 
which, occurring in M. Struve^s catalogue, cannot now be re- 
garded as new double stars. Their observed places, and esti- 
mated angles of position, distances, and magnitudes, are, how- 
ever given, in order to afford ground of comparison between 
the two catalogues, of which comparison the results are stated.^ 



Art. XIII. — Description ofErinitey a New Mineral Species. 
, By William Haidinger, Esq. F. R. S. E., &c. Commu* 
nicated by the Author. 

!Min£ralogy is indebted to Count Bournon for the esta- 
blishment as distinct species, of several of those minerals which 
contain arsenic acid and copper, some of which are found ex- 

« Read at the Royal Society of Edinburgh^ April 21, 1888. 
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cluAvely, others in more beautiful varieties than in any other 
country, in the rich mining districts <^ Cornwall. 

Though not at first recognized as distinct species by Haiiy, 
who endeavoured to refer all their different forms to the same 
type, four of them have been proved to be actually indepen* 
dent species, not only by the characters given by Count Bour*. 
Dcm himself, but also by the subsequent labours of later mi^ 
oeralogists. 

They all belong to the natural order of the malachites in the 
system of Professor Mohs, in which they are comprised in se- 
veral genera, with the exception of one species classed in the 
order mica. 

Th^ new species, which it is the object of the present paper 
to describe, contains arsenic acid, and copper, and undoub^ 
edly likewise belongs to the order Malachite, and is in pani^ 
Gular remarkable for its resemblance to the common green ear« 
bonate of copper, or the hemiprismatic habroneme-malacbite 
of Mohs. 

Though not presenting determinable crystals, the appear-^ 
ance of the specimens in Mr Allan^s calnnet, the only ane» 
which I remember to have ever met with, are highly crystal- 
line. The individuals are arranged in concentric coats with 
rough surfaces, produced by the termination of exceedingly 
aoaall crystals, the layers often not firmly cohering, so that they 
may he easily separated from each other. These layers them- 
selves are very compact ; they show an uxievea, or sometJflfie» 
imperfoct conchoidal ftacture, and traces of cleavage. The 
cleavage probdbly takes place parallel to the brpad faces of 
reetivagular fauir-sided plates, lAto which the individual termi^ 
hates. I have in several instances observed something like 
them by means of a compound microscope, but always very in- 
distinctly. These plates form crest-like aggregations, simili^ 
to those of mesofe. A circnmstance which greatly increases 
the difficulty of observing the regular forms, is the complete 
absence of lustre, the surface of the concentric layers bein|f 
quite dun, while there is only a slight degree of resinous lustre 
in the fracture. 

The colour oferinite is a beautiful emerald green, slightly 
inclining to gf»ss green. The streak, likewise green, is a lit- 
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tie p^er, and iqpproache» to apple green. It is «ligh(Iy ftnuvs- 
lucent on the edges. 

The substance of erinite is brittle; its hardness I found 
;=: 45... ^.0 of the scale of Mobs ; its specific gravity ^ 4.04S. 

According to the locality attached to the specimens in Mr 
Allan's cabinet, they are natives of the county of Limerick in 
Ireland. For the name of Jilrii^tei which is here proposed for 
this mineral, the min^ralogical public is indebted to Mr Allan. 
It xuiites, what is rarely the case with miperalogical names, the 
comparatively trite and prosaical allusion to the native coun- 
try, with the poetical recollection of the characteristic verdure ' 
of the " Emerald Uh^ 

Erinite is associated with two of the species containing ar- 
senic acid, and copper, described by Count Boumon, the com- 
mon arseniate of copper, (prismatic olive-malachite of Mohs,) 
and the dark-^blue arseniate, both of them crystallized and dis- 
posed between the concentric layers of erinite. 

Notice on the Composition of Erimt^, By Dr Tuknke. 
, I had intended to add an analyids of erinite to the preceding 
accoMnt of its mineralogical characters ; but being desirous to 
repeat one part of it before publication, I subjoin the followiiKg 
%B an ai^oximatioq. 

Oxide of copper, - 59.44> 

Alumina, - - 1.77 • 

Arsenic aeid, < - 33.78 

Water, - - 6.01 



100.00 



Aet. XIV.— -iwaZ^w* of the solid contents of two hot mineral 
Springs in India. By Edward Tuknek, M.D. F.il.S.E. 
and Professor of Chemistry in the University of London.* 
Communicated by the Author. 

The saKne matter submitted to examination was presented to 
me for that purpose by Dr Brewster, (who received' it from 

* ]R#ad ^t th^ IWysl ^v^%y of J^ldiiktergb, Atoch \7. 
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Mr Swinton,) and was sent in glass phials from India to this 
country by Mr P. Breton, who procured it by evaporating the 
water' to dryness. The springs from which* it was obtained are 
situated near Pinnarkoon and Loorgootha. The mineral wa- 
ter of Pinnarkoon, as it issues from the spring, has a tempera- 
ture of 116® P., and one gallon of it contains twenty-two grains 
of solid matter ; while that of Loorgootha raises the. thermo- 
meter to 160% and sometimes to 186°, F. and the saline con^- 
tents of one gallon amount to twenty-five grains. Both springs 
are colourless and transparent, and their odour and taste slight- 
ly sulphurous. Their density varies little from that of common 
spring water, as may be expected from the small quantity of 
sojid matter which they contain. Mr Breton, who noticed these 
characters, has also described the effects produced by chemical 
tests ; but as his observations are not very conclusive as to the 
nature of the springs, it will be unnecessary to occupy the time 
of the Society by detailing them. 

The solid contents of the spring near Pinnarkoon has a 
yeUowish colour, an alkaline odour, taste, and reaction, and 
effervesces with acids. The gas which escapes during ef- 
fervescence is carbonic acid, without any admixture of sul- 
phuretted hydrogen ; for the colour of white paper moistened 
with A solution of acetate of lead was not affected by it. On 
neutralizing the alkali with sulphuric acid, and allowing, the 
hot concentrated solution to cool, prismatic crystals possessed 
of all the prbperties of sulphate of soda were procured, and 
among which muriate of platinum did not detect the presence 
of potash. ^ 

The solid matter when heated gives out a considerable 
quantity of water. It also becomes black, and emits an odour 
like that arising from the igneous decomposition of mixed ani- 
mal and vegetable substances, the presence of ammonia being 
made obvious by turmeric paper. Carbonic acid is expelled at 
the same time ; since after exposure to heat very slight effer- 
vescence was occasioned by the addition of an acid. The mass 
is fusible at a red heat, and when held in the flamfe of the 
blowpipe, communicates to it the rich yellow tint characteris- 
tic of soda. 

The saline matter is in part soluble in water. The aqueous 

4 
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solution was highly alkaline from the i»>e8encc! of carbonate of 
soda, and had a pale yellow colour derived from the organic 
matter. On digesting the solution for a few minutes with car- 
bonate of ammonia, so as to saturate the soda with carbonic acid, 
a gelatinous precipitate sub^ded, which had all the characters 
of pqre silica. The alkaline solution, after being acidulated 
with nitric acid, yielded white precipitates with the nitrates pf 
silver and baryta, and hence must have contained muriatic and 
sulphuric acid. I could not detect any nitric or hydriodic 
acid. The portion which was insoluble in water, equally resisted 
the action of muriatic acid, and proved on examination to be 
siliceous earth. Traces of iron and lime were separated from 
it by the acid. 

The properties just enumerated demonstrate, that the so- 
lid contents of the hot spring of Pinnarkoon consist of silica, 
soda, chloride of sodium, sulphuric and carbonic acids, a small 
quantity of animal and vegetable matter, water, and traces of 
lime and iron. The relative propontion of these ingredients 
was ascertained in the following manner. 

10.17^ grains of the solid matter heated to redness, lost 
2.1 12 grains or 20.76 per cent. The residue effervesced slightly 
with dilute sulphuric acid, and the loss in carbonic acid amount- 
ed to 2.57 per cent. Before exposure to heat 22.09 grains, 
when treated by dilute sulphuric acid, lost 1.72 grains, or 7.786 
per cent, of carbonic acid. Consequently it follows, that the 
total loss in water, and a little organic matter, occasioned by 
hedt, amounts to 15.544 per cent. The quantity of carbonic 
acid was ascertained by the method described to the society, 
on a former occasion, >ind which admits of minute accuracy. 

To discover the proportion of soda, 8.525 grains of the so- 
lid contents of the spring . were dissolved in dilute sulphuric 
acid, the solution evaporated to dryness, and the residue ex- 
posed to a red heat. The sulphate of soda, separated from a 
trace of iron and siliceous matter, amounted to 6.72 grains ; 
equivalent to 2.987 grains, or 35.05 per cent, qf pure soda. 

The quantity of silica was ascertained by acting upon the 
saline mass with muriatic add, evaporating to di^yness, and 
after digesting the silica in acidukted water, collecting ic on 
a filter, and exposing it to a r^ heat. The pure siliceous 

VOL. IX. NO. I. JULY 1828. a 
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earth amounted to %1.5 per cent* From the filtered solution 
It trace c^ iron was detected by ammonia, and a trace of lime 
by the oxalate of ammoniA. 

The muriatic and sulphuric acids were precipitated in the 
usual manner from a solution in acetic acid. The quantity <d 
fused chloride of silver, procured from 8.775 groins of the sa* 
line mass, amounted to 4.083 grams, equivalent to l.QOO:giiuii, 
or 11.47 per cent, of chlorine. This quantity of chlorine was 
united in the solid contents of the spring with 7.648 parts of 
so^um. The sulphate of bai*yta, after being heated to red- 
ness, weighed S.788 grains, equivalent to 0.94.grainsy or 10.74 
per cenC. of sulphuric acid^ This quantity of add must have 
been united with 8.593 parts of soda. 

According to this analysis, 1 00 parts of the solid cont^ts of 
the mineral spring at Pinnarkoon, contain. 

Silica, - . . 21.50 

Soda, - - - M84 

Sodium, (united with chlorine,) - 7*648 . 

Chlorine, (united with sodium,) - 11.470 

Sulphuric acid, - - - 10.74 

Carbonic add, - - , - 7.786 

Water, with a little organic matter, * 15.544 
Oxide of iron and lime, * - Traces. 



99.528. 
Or, by adding the chlorine imd the carbonic and sulphuric 
acids to their equivalent quantities of sodium and soda, the 
constituents are as follows : 

Silica^ * - - 21.50 

Chloride of sodium, - . 19.138 

Sulphate of soda, - - . 19.333 

Carbonate of soda, - - 19.109 

Pure soda, - • - 4.924 

Water, with a little organic matter, » 15.544 
Oxide of iron and lime, - •> Traeds. 



9a628 
: The analyris do« not account for the suljrfiurotis smell and 
'tftste reported by Mr Breton. Perhaps the sulphuretted hy« 
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drogen, which,, from the presence of pure soda, could not escape 
as gas, may have acted on the iron, and have subsided as sul- 
phuret of iron prior to the water being evaporated. It is pos- 
sible also that Mr Breton may have been deceived, especially 
as he is disposed to attribute the high temperature of the spring 
to the oxidation of metallic sulphurets. This is the more pro- 
bable, as he states that the water did not yie|d a precipitate, or 
undergo any change with the nitrates of silver and bismuth. 

The analysis of the solid contents of the hot spring near 
Loc»rgootha, agrees so closely with that just described, that it is 
unnecessary to state it. The distance of Pinnarkoon^ from 
Loorgootha is not mentioned by Mr Breton; but as the hot 
springs which flow there are so analogous, even in the propor- 
tion of their ingredients, their origin must doubtless be similar^ 
if not identical. 

; The society wiU perceive from the preceding analysis, that 
the hot springs of Pinnarkoon and Loorgootha belong to that 
kind of mineral waters which contain siliceous earth, and of 
which the boiling springs of the Geyser and Bykum in Ice- 
land have I believe hitherto afforded the only examples. Ac- 
cording to the analysis of Dr Black, * one gallon of the Geyser 
water contains 62.85 grains, and an equal quantity of the By- 
kum water 49*61 grains of fiolid matter. The residue is thus 
composed. 





Geyser. 


Rykum. 


Soda, 


5.56 


3.0 


Alumina, 


2.80 


0.29 


Silica, 


31.50 


21.83 


Muriate of soda, 


14.42 


16.96 


Sulphate of soda, 


8.57 


7.53 



62.85 49.63 

The siliceous springs of Iceland are hotter, richer in solid 
matter, and abound more in siliceous earth, and proportionally 
less in pure soda^ than the hot springs of Pinnarkoon and Loor* 
gootha. In all of them the silica doubtless owes its presence to 
the solvent powers of the soda. The carbonic acid reported in 
my analysis, in all probability did not exist in the original spring, 
but was absorbed from the atmosphere during the evaporation. 
• Philosophical Transactions of Edinburgh, iii. 95. 
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Art. XV. — Account of the Lizard of Siam^ tffith Observa^ 
tUms, By Captain Buiiney, Envoy to Siam in 1826. Com- 
municated by George Swinton, Esq. F.R.S. and F.A.S. 
Edinburgh. 

As two specimen? of this remarkable animal has been recently 
sent to the Museum of the Royal Society of Edinburgh by 
George Swinton, Esq. and are now in that collection, it will 
be interesting to the naturalist to be put in possession even 
of the little information which has been obtained respecting 
it. 

When Captain Bumey was at the Court of Siam in 1826, 
he collected the information which could be procured relative 
to this lizard ; and as Mr Finlayson, who acted as naturalist 
to the still more recent mission of Mr Crawford, neither seens 
to have seen nor heard of the animal, the observations of Cap^ 
tain Burney become of still more value. 

M. La toubere, in his Historical Relation qfStam^ (p. 16^ 
Lond. 1693,) gives the following account of the lizard : — 

** But their history of animals must not easily be credited. 
They understand not bodies better than souls ; and in all mat- 
ters their inclination is to imagine wonders, and persuade them- 
selves so much the more easily to believe them as they are 
incredible. What they report of a sort of lizard named 7V)f- 
qtiay proceeds from an ignorance and credulity very singular. 
They imagine ' that this animal, feeling his liver grow too big, 
makes the cry which has imposed on him the name of Toe- 
quay, to call another insect to its succour, and that this other 
insect, entering into his body at his mouth, eats the overplus of 
the liver, and after this repast retires out of the Toe-quajfs 
body by the same way that he entered therein.'^ 

Remark hy Captain Bumey.^^^he name Tut-Jce is said at 
Bangkok to be taken from tap-ke^ " liver old,^ with which cry 
the animal gives notice to a descinpiion of snake,^ on the ap- 
proach of which the animal vomits its liver, and the snake bites 
off a bit and relieves the TutJce. 

The following account of the Toque is given by Turpin in 
his History of Siam. — " The toque is also a large lizard, six 
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or eight inches in length, and one and a half in breadth ; its 
back is in square compartments, each of a different colour, as 
red, green, yellow, violet ; its head is large, and enamelled with 
white and a dark brown. This animal, so beautiful to the eye, 
is very dangerous to touch ; they kill it wherever they find it. 
Its claws are so piercing that it sticks them into glass. It 
walks along boards with its back downwards, to which it even 
fastens its eggs, which are flat on one side, and as large as the 
end of the thumb. Its ordure has this singular quality, that if 
any of it gets into one's food, it entirely takes away the voice, 
which lasts near a month. If any of its urine falls on the hand 
or skin of any person, it causes black spots, which can never 
be got out. When it bites it never lets go its hdld, and its 
claws never come away without taking out the piece. It be- 
gins its cry by chirping, which continues increasing, and after- 
wards diminishes in the same proportion.'" 

Remark by Captain Burney, — The Tuk-ke is certainly not 
beautiful to the eye, and the Siamese children kill it more for 
its loathsome appearance. W6 did not observe its claws stick 
into glass. This evil quality of its ordure or urine was not con- 
firmed at Bangkok. The commencement of its cry much' re- 
sembles the cackle of a hen, and it is followed by a clear and 
distinct sound of tuk-ke, heard at a distance of several hundred 
yards at night. The animal is considered very harmless, unless 
it fall on the hair, from which it cannot be extracted without 
difficulty. Almost every house at Bangkok is full of these 
animals, whose presence is rather encouraged, as they destroy 
rats. Mr Hunter at Bangkok heard a great noi^e at night in 
his bed-room, and discovered it to proceed from a tuk-ke hav- 
ing a rat as large as itself in its mouth, which animal it wa3 
gradually swallowing. . . 

The tnJeJce is common at Rangoon, Taury, and Mergin, and 
I believe in Java. Whenever a Siamese hears the tuk-ke* s cry,, 
he strikes the floor, or wherever he is sittmg, three times with 
his middle finger. 

Tachard, in his Seconde Voyage au Royaume de Siam, Ed. 
Paris, 1689, p. 276, &c. gives an anatomical description of ^ 
tuk-ke, with two plates. 
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Aet^ ^YI. -^Memarke on a Lummme Arch Heen at Kendal^ 
S!7th December 18^7. By Mr Samu£l Makshall; Com-> 
municated by the Author. 

Ax ten minutes past six .in the evening, a. luminous arch 9^p- 
peared across the heavens, stretching directly from the ma^* 
netic east and west, through the zenith, the eastern extre«* 
xnity being by far the most intense in light, and narrower than 
the western one. The eastern end appeared much more com- 
pact than the western, the latter having the appearance of 
streaks of light. The centre, which passed directly through 
Cassiopeia, had the appearance of flocci, and at least t^ree timea 
the breadth of the western end, and four times that of tbq eas- 
tern. About ^(P degrees further north another arch of light 
appeared, quite distinct from the former, but much thinner^ 
Its ends terminated in the extremities of the larger bow. The 
northern horizon exhibited the aurora by^ appearing, like thee 
sky when illuminated by the rising sun. Bound the moon wa» 
a very distinct halo, and she had attained the altitude .of about 
50^. In the south were thick white cloths which ^concealed the 
southern horizon. After the appearance had continued abput 
ten minutes, the larger ^w b^an to move at the centre to- 
wards the south, and to increase in breadth, the extremities re* 
maining stationary ; and this coptimied till the part of the bow 
which had been in the zenith united with the clouds, the, 
smaller bow advancing in the same degree. When the centre 
of the bow had moved about 20^ towardsi the south, the halo 
entirely disappeared. The bow during the whole time seemed 
to have a motion from one extremity to the other, as though,^ 
impelled by wind, from the west to the east* The wind^.the 
surface of the earth was at the same time N.W. by N., the 
thermometer was 40% the barometer SO.dO, and had risen durH 
ing the day from 80.07* The appearance lasted about half ^. 
hour, after which the sky was clear, except in the south. No 
streamers were visible, except from the eastern end, whence a 
few large ones moved towardi^ the ipagn^tie north, ba)t:rad|er 
sluggishly. 
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Art. XVII. — Accomtt of the Discoveries in Vegetable Physio^ 
logy^ partundarli/ those respecting the motion of the Sap^ 
made by My Dutkochet, Corresponding Member of the 
Academy of Sciences* 

The important discoveries of M. Dutrochet may be justly con- 
sidlred as forming an era in the history of vegetable physior 
logy. They have been published in two different works, ont 
oi which appeared at Paris in 1826, under the title of VAgenl 
immediat du Mouvement vital devoiU dans sa Nature et dam 
son Mode d* Action chez Us Vegetaux et chez les Animausif^ 
while the other appeared in the AnnaJes.de Chimie, 4rc* for 
August 1827, entitled Nouvelles Observations sur VEndos- 
mose et PEwosmose, et sur le Cause de ce double Phenomena 

Of the discoveries contained in. the first of these works we 
shall lay before our readers only a general account, partico* 
larly as an able review of it has already appeared in an Eng- 
lish work ; but of the second we shall give an entire translar." 
tiori. 

M. Dutrochet has demonstrated that the sap of plants is 
transmitted through what he calls tubes corpiMCulifereSf the 
bflapbatic vessels ot De Candolle, and the fausses trochees of 
lilirbel These vessels are situated in the wood, whether it is 
in thp condition of alburnum or of old or hard wood (the. <{u- 
rmnen of our author.) These tubes do not exist in Uie bark, 
nor in the pith or medulla. They possess no valves, m^ havQ 
no lateral communication with each other. 

That the cause of the motion of the sap resides in the roots, 
may be proved by making successive sections of the stem of a 
vine in spring. When \t is cut near the earth, the part cpt off 
ceases to bl^ when the section is made, while the surface aU 
tached to the root bleeds freely ; and this continues to be the 
case till we come to the radicles, at the extremities of which 
are the spopgioles and fibrils^ ^m^\ conical bodies,- in whiqb 
the power which impels the sap resides. These spongioles 
communicate directly with the lymphatip tubes which pass up. 
the stem. They consist of cellular tissue, the central parts of 
which fure oblopg pells, the elements of the lymphatic tubet 
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through which the sap ascends. The cellular cortical part of 
the spongioles is transparent, and covered with . minute corr 
pusdes. 

These organs possess the faculty of introducing forcibly.into 
their cavity, and through their sides, the water which is in con- 
tact with their exterior surface ; and they do this in such a mi^i- 
ner as to expel from their cavity substances which it formerly 
contained. To this peculiar action, which will probably be 
found to be an electrical one, M. Dutrochet gives the name of 
Endosmose^ or impulse inward^ from the Greek words «vdo», in~> 
wardy ahd uitsfiog, an impulse. This action, however, does not 
take place unless the fluid within the spongioles is specifically 
heavier than the water or flui'd without. When the fluid with- 
in the cavity is specifically lighter than the fluid without, the 
inner fluid passes out with the same rapidity with which it 
would have entered in the other case. This action M. Dutro- 
chet calls Eavsmose, or impulse outivards^ from the Greek 
words g^, outy and a>0/to^, an impulse. 

The following experiment is illustrative of these two actions : 
M. Dutrochet took the coecum or blind gut of a young chicken, 
into which, when well cleaned, he put 196 grains of milk, which 
occupied .one half of its cavity. Its mouth being firmly tied, 
it was placed in water. After 24 hours the coecum had im- 
bibed 78 grains of water ; and at the end of 86 hours, 117 
grains, which rendered it very turgid. The weight of the coe- 
cum now diminished ; and after 36 hours it had lost 54 grains 
of the imbibed water. The milky fluid had become putrid, 
and had become specifically lighter than the water without. 

The turgidity which is the necessary consequence of endos-- 
mose causes the ascent of the sap. The cavity of the spon- 
gioles being extended by the imbibed water, the sides of the 
cavity react on the contained fluid, and force it upwards. This 
M. Dutrochet proved in the following manner : — 

rie took a glass tube 24 inches long, and about one-fifth of 
an English inch in diameter, and he fixed the open end in the 
coecum of a chicken, filled with a solution of gum arabic. The 
coecum being placed in rain water, and the glass tube held ver- 
tically, the fluid during M hours rose in the tube and reached 
the top, over which it flowed, which it continued to do till the 
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third day, when it began to sink. On the fourth Aay the fluid in 
the cGecum was found to be putrid. The same results were ob- 
tained with the inflated bladder of the Colutea arhorescensy or 
bladder senna, and also with the swimming-bladder of the carp. 

M. Dutrochet likewise found, that when an alkaline solution 
was placed in the coecum, endosmose took place,, and ewosmose 
when the fluid contents were acid. He now placed the nega- 
tive wire of a galvanic battery in the coecum containing water, 
and the positive wire in the water in which the coecum was im- 
mersed. Endosmose took place, and the fluid rose in the tube 
and flowed over as before when fluids of difierent densities 
were employed. But when the wires were reversed, and the 
coecum filled with water, exosmose took place, and the coecum 
was emptied. Hence our author regards such membranes as 
minute Leyden phials, negatively electrifirf within, and posi- 
tively without. This conclusion was countenanced by the fol- 
lowing experiment. A coecum, nearly filled with the white of 
an egg^ was closed and plunged in water. Tui'gidity ensued, 
and in a few hours its inner surface was lined with coagulated 
albumen, which is one of the eflects of galvanic action. 

The upward flow of the sap, produced by the elasticity of 
the sides of the lymphatic vessels called into action by tHe tur- 
gidity of endosmose^ is greatly aided by another operation which 
M. Dutrochet calls adfliiodon. 

The loss occasioned by the copious transpiration of water 
from the leaves of plants, Is supplied by endosmose in the leaves, 
in virtue of which there is an adfluxion or moti(»i of the sap 
from the lymphatic vessels to the leaves. A plant of Dogs' 
Mercury, for example, with four leaves only, continued fresh 
four days when placed in a vessel filled with quicksilver. . In 
this experiment, " the plant,"" says M. Dutrochet, " lived at 
the expence of the liquids which the roots contained, and which 
were drawn up into the leaves by adfluxion only, for there could 
be no impulse communicated in the roots, as nothing entered 
into them from without.** 

When the sap is thus drawn to the leaves, it is changed by 
the action of light into a nutritious fluid, which is the pn^r 
juice of the plant, and which descends by the albumtim and 
liber until these parts are changed into hard wood and old bark. 
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This descent of the sap M. Dutrochet ascribes to a muCual iti- 
terdiaDge (thiough the operation of endosmose) of the fluicl 
coiitents of 'the oblong cells, which give out through their sides 
the nutritive matter contained in them. This is dissolved bjr 
the first ascending sap in spring, and is carried up for the de- 
velopement and formation of the fruit, and for the growth of 
the Stan. 

The sap of plants is likewise diffused laterally for the pur*- 
pose of nutrition and developement.* This is effiscted by en^ 
dosfnose^ which produces the iutercbaoge in the fluids of the 
cells already mentioned. 

' 'From, the facts now me&iioaedy and many others which we 
cannot even notice, M. Dutrochet draws the following conciu- 
ttons. 

' 1. That in vegetables there is no circulation of sap^ but 
merely an ascending and a descending current, and a lat^al 
diffusion' of the sap. . 

% Thai the sap ascends through cylindrical tubes passing 
through both the alburnum and the old wood. 

3. That the juice elaborated in the leaves is conducted 
through a set of oblong closed cells existing chiefly in the 
bark. 

4. That the lateral diffusion of the sap and the elaborated 
juice is effected through the organic membrane wluch fiNrms the 
cellular tissue* 

'6. Thkt: these motions are the effects of distinct electrical cur- 
rents, one, vis. endosmose^ operating so as to introduce fluids 
into the cells and capillary organs of the pliemt, and the other, 
viz. exosmostf operating so as to. abstract it from them. 

6. By endosmose the sap rises to the tops of trees contrary to 
its naturd gravity, and independent of any contractile power 
in the vessels which contain it ; and, 

7. That secretion in plants, and consequently nutrition, de- 
pend wholly on electrical agency. 

We shall now proceed to the later memoir of M. Dutrochet, 
in which the preceding views are considerably extaided^ and 
mQWi firmly established. 

• ^* • Wihen two fluids, says he, differing in density and in chcp 
n^Qsl propeities are separated by a thin and perm^Ue mem*- 
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braoe, there are forraed across this' membrane two currents of 
oppbsite directions and of unequal forcet ;, It follows that the 
fluid accumulates m greater quantity at the AdetoXvards which 
the strongest, current is directed^ These two ouirents exist 
in the hollow organs wbidii form or^i;aiiic textures, and it 
is there that I have described d;hem under the names of en- 
dosmoae and eososmose. My experiments have shown vo% thiit 
this phenoinenc»i is not exclusively produced by organic mem- 
brands. Parous inoi'ganie plates very thin produce them also. 
The extreme thinness of the permeable membralQe is a neces^ 
sary condition for producing the phenomenon^ which does not 
dhow itself for example when the permeiiUe membrane is four 
millimetres in thickne96, but which tldi:es pl^ce when the memp 
brane is only one millimetre in thickness. In these two casQS) 
however, the porous plates will have an eqiial cafuU^i^ action, 
that is to say, they will be susceptible of transmitting by fiU 
tratioxi aii equal quantity of water in a given time. The 
peoximky of the two l^eterogeneous fluids appears thus to be a 
necessary condition for producing the phenome^onj which does 
not depend upon capillarity alone, as a celebrated mathematir 
cian has maintained,^ and of whose theory I shall now give a 
summary account. ♦ When two fluids of diflFerent denaties, 
and whoM heights are in the inverse ratio of their denatiesi 
are separated by a membrane whose eajnllary pores are per- 
m^ble to these fluids, the pressures exerted upon the orifices 
of these pores are equal on every side y • but the capillary force 
bang unequal at the two ends of the pore, it follows that th^ 
fluid eixposed to the strongest capillary action fills the whole 
pore. This filament of fluid is therefore acted upon by two 
opposing forces ; 1st, the attractions of the fluid to which it 
belongs; 2d, the attraction of the other fluid situat^l at the 
cppoate side. But this last attraction being greater than the 
first, it follows that the filament of fluid contained in the ca* 
pillary pore will flow without stopping in the direction in 
whidh it is acted upon by the stronger attraction, and will in-» 
crease also continually the fluid mass towards which it is drawn. 

* On the effects which may he produced hy the capillarity and affinity 
of heterogeneous suhstances^ hyM. Poisson^ in the Annates dt ChimU^ Sjc* 
USm, XXXV. p. ©8. i 
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This effect continues to take place until the difference of pres- 
sures which the two fluids exert in the ratio of their height is 
equal to that of the attractions exerted by the two fluids upon 
the filament of the ^uid contained in the capillary pore. ' 

It follows from this matheniatical theory, that there should 
exist but one single current across the membrane which sepa- 
rates the two heterogeneous fluids, and that this mngle current 
ought to be directed towards that of the two 'fluids which has 
the greatest force of attraction. But observation has shown 
that there exist across the separating membrane two currents, 
opposite and unequal in force. This fact albne is sufiicient to 
weaken the tk^ory of M. Poisson, -and to show that it is to a dif- 
ferent cause from that which he supposes, that we must attn- 
bute the phenomenon in question. 

■ New proofs at this fact are furnished by the following ob- 
servations. 

If Endosmose and Ecoosmose are phenomena belonging to 
capillarity, there ought to exist a constant relation between the 
height to which different fluids will rise in the capillary tube, 
and the manner in which they comport themselves in relation 
to the endosmose and exosmose. 

To make these views more intelligible, let us consider only 
the phenomenon of the accumulation of fluids which takes 
place on one of the sides of the separating membrane, and see 
if this accumulation always takes place on the side where the 
fluid is, whose ascending power in the capillary tube^ is the 
least considerable, as the theory of M. Poisson supposes, and 
like that which actually takes place in many circumstances. 

In general the more density a fluid has, the less does it rise 
in a capillary tube; but it is not the density he're which 
causes the fluid to ascend less ; we know that certain fluids of 
very small density ascend nevertheless very little in capillary 
tubes. It is thus that alcohol and ammonia, although less 
dense than water, ascend much less in capillary tubes than the 
last fluid. Thus the chemical properties of the fluid produce 
the same effect as excess of density. But I have remarked, that 
when pure water is placed in connection, by means of a sepa- 
rating organized miembrane, with a fluid whose ascent in ca- 
pillary tubes is less than that of the same pure water, we see 
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t 
tbe accumulation of fluid take place on the side where the 

fluid etscends the least in the capillary tubes. Thus we find 
here a constant relation between the phenomenon of the accu- 
mulation of fluids and the phenomenon of capillary i^tractions. 
Let us proceed to examine other fluids. 

The height of the ascent of distilled water in a capillary 

tube being represented by - - 100 

Olive oil rises in the same tube to - 67 

Essential oil of lavender rises to - 58 

Alcohol at 36® rises to - - 47 

Olive ml being placed in connection by means of a separating 
organic membrane, with essential oU of lavender^ we see the 
accumulation of fluid eflected on the side where the olive oil 
is, that is to say on the side where we find the fluid which 
ascends the most in the capillary Xubes. This action, which 
is very weak, requires, in order to become appreciable, a tem- 
perature not less than 59^ Fahr. 

If by the same means we place in connexion the essential oU 
of lavender with alcohol, we shall see the accumulation of fluid 
take place on the side of the essential oil, that is to say, on the 
side where the fluid rises highest in the capillary tube. This 
action is stronger than the preceding one. The essential oil of 
turpentine comports itself in these experiments like the essen- 
tial oU of lavender^ and I think it ought to be the same with 
other essential oils. 

In these last experiments, we observe between the accumu- 
lation of fluid and the capillary action a new relation, and the 
inverse of that which has been noticed above. In the first 
experiments, indeed, the accumulation of fluid took place on 
the side where the Jluid ascended the least in capillary tubes ; 
while in the second experiments, the same accumulation of fluid 
took place, on the contrary, on the side where the fluid as-' 
tended the most in capillary tubes. Thus it is demonstrated, 
that the accumulation of fluids in these experiments is not in 
constant relation with the manner in which these same fluids 
comport themselves in reference to capillary attraction, and it 
follows that capillary action is not the cause of the phenomenon 
of accumulation. This fact, and that of the simultaneous ex-« 
istence of two incqual currents flowing in an inverse direction 
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across the' separating membrane, completely prove the impo^ 
tenqe.of the mathematical theory, by means of which M. Pc^jsh 
son believes that he has explained ^he phenomenon in question^ 
It remams to be determined if the affinity which mliy exist be^ 
tween heterogeneous fluids is the cause of the phenomenon* 
This question is resolved by an experiment which I have men- 
tioned in my work, and which I shall briefly relate here. If 
the albumen of an egg is put into a large tube of glass, and if 
pure water is cautiously poured from above, the two liquids 
will riot mix together ; we see distinctly the line of demarca- 
tion which separates them. But this line of demarcation never 
varies; there is no increase in the bulk of the albumen, what- 
ever length, of time the experiment lasts. This proves beyond 
contradiction that the albumen has no affinity to the water 
which covers it... But when these two substances are separated 
by a membrane, the water crossed it, to accumulate on the side 
of the^bumen, with which it then mixes. Jt is, therefore, to 
tome other cause than the reciprocal affinity of fluids to which 
we must attribute this phenomenon. My opinion is that it is 
caused by electricity, allowing, however, that this electricity 
does not manifest itself in the galvanometer, of which I have 
convincedrmyself by many trials. There are several ways to 
eone^ve the formation of this electricity. I have been induced 
to think that it may be caused by the approximation of the two 
heterogeneous fluids, which are but imperfectly separated by 
^ pcnneable membrane which is iot^rposed ; but then it ap- 
pears to me that the two fluids ought to have a difierent elec- 
tricity^ which the galvanometer does not show. It appears^to 
me probable that this electricity is caused by the contact of the 
fluids with the separating membrane. We know from tbe ex-* 
periment»of M. Becquerel, that electricity is produced by the 
contact of fluids with solid bodies. Thus, in the present cir^ 
eumstances, the contact of the two different liquids with the 
two opposite sides of^the separating membrane, produces two 
different d^reesof eleetridty, which are consequently stranger 
on one ade than on the other ; it is most likely this double 
diectrical acUoD, which produces the two opposite and unequal 
currents in intensity which cross the separating xnembcane. It 
is certain that this phenomenon ceases to take place when the 
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two opposite sides of the separating membrane are in immediate 
CQptact only with but one of the t^o di&cent fluids^ which b 
shown in the following experiment. A tube of glass furnish- 
ed with a wide mouth, which was closed with a plate of baked 
pipe clay, about the twenty-fifth of an inch in thickness, was 
filled with a solution of gum arabic, and then plunged in water, 
above which the empty part of the tube rose vertically. The 
enfcsmose took place, and the gummy fluid rose gradually in 
t^ tube. Some hours afterwards the ascent of the fluid stop* 
ped add it soon began to descend. Having taken the appara* 
tus out of the water, I perceived that the plate of pipe day 
was coatejl on the outside with the gummy fluid driven from 
within outwards by the exosmose. I wiped the outer surface 
of this plate, and I replaced the apparatus in the walcar ; in* 
mediately the endosmose showed itself by the rise %£ the fluid 
in the tube« Here the two opposite ndes of the separating 
membrane having ceased to be in immediate ccffitact with the 
different fluids, the phenomenon of endosmose ceased to take 
place. It appears, then, that it is in this double contact that 
the cause of the phenomenon is to be found. 

The double phencNBenon of endosmose and exosmose heva^ 
produced by thin plates of inorganic bodies permeable to fluids, 
as it is with the organic membranes, it follows that this phe« 
BOmenon is not exclusively an organic one, but that it is gene* 
rally a phenomenon of general physics. Thi& phe»omeno% 
however, is found to belong exclusively to organised bodies, 
because it is only among them that we find different fluids se^ 
parated by thin and permeable membranes. This dispo6itioii 
is never found in in<»*ganic nature. Thus the double pheno* 
menon of endosmose and exosmose is by theJiictiXkA notiy td* 
nature a (Aenomenon entirely physical. It is the point at 
which the physiology of living bodies is confounded with the 
physiology of inorganic bodies. The m<H*e we advance in the 
knowledge of physiology, the more reason we have for cea^ng 
U> believe that the phenomena of life are essentially difierent 
from physical phenomena ; this opinion, which the authority 
of Bichat has above all others contributed to establish, is in- 
dubitably erroneous.'" 
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Aet. XVIII. — Adcount of the Earthquakes in the AntUks dur- 
ing the last six months of 1827. * By M. Mokeau de 

JONNES. 

DuBiNG the last six months of the year which has just expir- 
ed, there was an extraordinary increase in the number of 
earthquakes in the Antilles. Besides that on the 3d of Jun^ 
of which an account has been read to the academy, there has 
been nine from the end of July to the middle of last Decem- 
ber. 

As the precise date of these phenomena may help to throw- 
some light upon the direction of the subterraneous commotions, 
and upon the rapidity of their propagation, it is necessary to 
indicate the exact epochs. 

The first earthquake happened at Martinique in 1827, and 
took place on the 3d June, at two o'clock in the morning ; the 
second on the 24th of July at forty-five minutes past five 
o^clock p. M. These two shocks were ve^y violent. The third 
took place on Sunday the 6th of August, at thirty minutes past 
ten in the morning, when the greater part of the population were 
assembled in the churches, which increased the terror and the 
confusion. The disaster at the Caracas had happened in a si- 
milar manner, and the recollection of it contributed to aug^ 
ment their terror. 

The fou'rth shock was felt on the ^th September, at thirty 
minptes past five in the morning ; the sixth on the £d of Oc- 
tober, at four in the afternoon ; the seventh on the 30th No-r 
vember, at forty-five minutes past two in the morning; the 
eighth on the 1st of December, at ten in the morning ; the 
ninth on the same day, at fifteen minutes past five in the after- 
noon ; and finally, the tenth on the 8th December, at twenty 
nunutes past five in the morning. 

The three last were formed of an undulatory iliotion from 
the earth, very, weak and slow ; but the earthquake on the 30th 
of November, before day break, was remarkably violent and 
prolonged. The lowest calculation of its duration was fifty 

* This notice was read to the Academy of Sciences on the 4th February 
1828. 
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seconds. It is said. there have been no shocks of equal tio- 
lence, and so much prcJonged, for seventy years. No other acei* 
dents took place from its immediate effects, except overturning 
and rending several edifices ; but the fright which it occasion- 
ed made people leave their houses with such a degree of pre-^ 
cipitancy as to produce many misfortunes. 

By a letter from Guadaloupe, we learn that this earthquake 
wasi felt in that island, a distance of thirty-five leagues to the 
N. W. of Martinique, with a -violence not less great, but a 
quarter of an hour later, if it is possible to credit the rigorous 
exactness of the hour» indicated by the correspondence of Fort 
Boyal and that of Pointe k Pitre. 

The prevailing opinion in the Antilles, that these phenome* 
na are not unconnected with the state of the atmosphere, b 
supported by new proofs. It was remarked that the rain be- 
gan to fall immediately after the earth had shaken ; and this 
singular coincidence has been so often observed, that many 
people incline to think it is not to be attributed to chance.-^ 
Sevue Encyclopedique^ Fev. 1828. 

Art« 'KH^.-^'-'Account of a New Self-registering Thermometer. 
By James £iN6, Esa. Communicated by the Author. 

I find the common maximum registering thermometer is par- 
ticularly liable to be deranged, by the little moveable metalUc 
rej^ster getting entangled among the mercury with very slight 
agitation, which renders it almost impossible to be transported 
a short distance safely, evehivith the utmost care. Itsindica* 
tions cannot be relied on at sea, as the motion of the ship is 
liable to move the index, and besides,apowerful magniet is reqiu* 
site to arrange the instrument every time it is used. These 
remarks apply equa^y to Sykes's day and night register ther^ 
mometer. The plan of anew register thermometer has conse* 
quently occurred to me, which I think sufiicient to remedy these 
inconveniences. It may also have defects, which can only be 
discovered on trial ; but it is out of my power to get one made 
in the colony. If the following description and accompanying 
drawing, of it deserve a place in your valuable Journal, they 
are at your service. 

VOL. IX. KO. I. JULY 1828. H 
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Without noticing the utility of these instruIn^nts in fa<nli- 
tating various investigations of the natural philosopher, and 
in regulating numerous processes in the arts and manufactures, 
suffice it to remark their use and importance in the practice of 
the art of cultivation alone, as a recommendation to their more 
general use. In every civilized community where that art is 
encouraged, vegetables from distant parts are there transplant- 
ed^ ^d intended to grow and flourish within a few yards of 
each other, which are not indigenous on account of the cli- 
mate. Artificial arrangements must therefore be had recourse 
to, and as the inequality of temperature alone forms in a 
great measure the diversity of climate which is so manifest on 
the earth'^s surface, these arrangements in Britain, in the same 
and similar latitudes, consist in compensating for the deficiency 
and fluctuations of the natural temperature of the atmosphere. 
In the cultivation of tliose vegetables that are exposed to thesci 
fluctuations, a correct daily register of the changes of tempera- 
ture must be of vast practical utility to the cultivator. As they 
point out the necessity, they may also suggest the means of 
counteracting their efiects. For those plants, again, which are 
too delicate to reach maturity in the open air of a climate liable 
to great and sudden meteorological vicissitudes, recourse must 
be had to a covering of glass, and heat from fuel to produce 
an artificial climate, of a more elevated and uniform tempera- 
ture, and more congenial to their nature and habits ; hence the 
construction of hot^houses, green-houses, and the like. Regis* 
ter thermometers, under such circumstances, are also particu*. 
larly useful, for they not only point out slight changes in the 
heat of the forcing-Jiouse to the person who may have tbe 
charge, which guide him to regulate it accordingly, but they 
also exhibit afterwards to the proprietor or overseer the extent 
of those changes, thus forming a most correct and strict check 
on the carelessness and inattention of his servants. 

The following description of one I beg to propose, I hope 
will be understood. Of this thermometer the leg A, (Plate II. 
Fig. 6,) is the same as a common mercurial thermometer, with 
a. scale graduated to any convenient range. The tube is turned 
4t top, and continuea downwards, to form the leg B, parallel 
to A, terminating in a point at C. Fig. 7, which is, a 
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action of part of the tube B, and ibe bulb H, on a larger scale, 
oVer which point C is joined a bulb H, for the sake of uni-. 
fotmity, equal aa near as possible in form and capacity to 
the other bulb of the instrument. The point C is immersed 
among a little mercury contained by the bulb H, which it oci 
copies up to the line D« The other leg and bulb A and G, as 
already ma:itioned, are supposed to be a, properly adjusted 
thermometer filled with mercury. All the other space of the 
tube^ which forms the l^s A and By is filled with very pure 
and colourless alcohol ; and part of the remaining space in the 
bulb H is also filled with alcohol up to the dotted line E. The 
slUl i^maining space in the bulb H is allowed to be filled with 
atmospheric dir. The tube must be of as equal calibre as possi«> 
ble. A scale divided into parts equal to the degrees of the ther- 
monieter or' leg A, is attached to the leg Bj reckoning from 
the point C upwards, allowing the first division or two to be 
t little larger, in proportion as the tube is contracted in its di- 
mensions at the extremity. If this instrument is' hung up, and 
so arrangied. that the leg B is filled only with alcohol, by an 
uicrease of temperature, the mercury in the leg A will rise ac- 
cbrdingly, and a proportional quantity of the alcohol in the tuW 
will be pressed out of it at the point C ; and on account of the 
superior specific gravity of the little mercury among which it 
is Immersed, that part of the alcohol which may thus be pressed 
out of the tube at C will rise through and rest on the upper 
surface of the inercury in the bulb H; Should the temperature 
again be reduced, the mercury in the leg A will of course suf- 
fer a corresponding depresdon in the tube, and a quantity of 
Dl^rcury which is contained in the buIb>H wiD consequently 
be= pressed by the. elastic ^f6h:e of the contained air, up to 
the leg B ; and in proportion as the leg B is filled with nier. 
cury, say up ten divisions of the annexed scale, an equal num- 
ber of degrees are t6 be added to the degrees of temperature 
at the time of observation, which will give the maximutn tem- 
perature since die last observation or adjustment of the instru- 
ment^ i. .■■'■'.'■■ . 

' To again adjust the thermometer, apply the warm hand to 
the bulb 6, to cause the mercury in the leg A to rii^, till the 
whole of the' mercury be again exjDelled out of the leg B ; then 
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place the instrument in such an inclined position that the point 
C will cease to be iinmersed among the mercury ; remove the 
hand, and allow the thermometer to remain in that position for 
a few minutes, till the mercury in A has descended as low as 
the temperature of the air at the time ; hang it up, and it is 
agaia arranged for another observation. This thermometer 
may be made without the alcohol, and the space in the tube 
which it occupies may be entirely filled with atmospheric air ; 
but the indications would not then be so correct, on account 
of the extreme elasticity of the inclosed air* A horizontal posi- 
tion may, however, correct that objection. At first sight the 
fabrication of this instrument may appear difficult ; but if the 
two legs are made and filled separately, then joined at F, its con- 
struction and adjustment will, T conceive, be sufficiently simple. 

Another plan has also suggested itself to me, which I think 
more simple, and may answer the purpose equally well, which 
I will explain in a few words. The tube and bulb A, (Fig. 8,> 
is a common thermometer, with a scale graduated in the 
usual manner, and the top formed into a ball F, for the sake of 
uniformity. (Fig. 9) is the bulb D, and part of the tube R 
on a larger scale. The tube B and under ball are completely 
filled up to the point C, which is open ; over which point iff 
fixed the bulb D, which is partially filled with fluid, say up to^ 
the dotted line. For the scale of the tube B, number the de- 
grees downwards from the point C, making it the zero of the 
scale; ascertain the space between each degree, in the same- 
manner as is done in the case of a common^hermometer ; hang- 
up this thermometer, and, should the temperature rise, a quan- 
tity of the fluid will be pressed out of the tube at the point C, 
and fall among the fluid in the bulb D. When the temperature 
again falls, the number of degrees which the fluid is deficient 
in the' tube B, being added to 'the degrees of temperature 
indicated by the attached thermometer A, will give the ex- 
treme h^ght of temperature the surrounding medium has 
been at since the last arrangement of the instrument. The 
manner of adjusting it is obvious, and its construction is ^so 
exceedingly simple, that it must suggest itself to die glass- 
blower, on the plan being distinctly explained to him. 

New SovTH Walks, Sydney, Augusi 1, 1827. 
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. Aet. XX. — Observations on the Climate and Geohgt/ of New 
South Wake. By James King, Esq. In a Letter to the 
Epitob. 

SiK, 

I ONLY arrived in this flourishing British colony a few months 
ago. The voyage thither was a truly disagreeable one, from the 
foolish, and I may say despotic, conduct of the skipper, and from 
the length of time we were tumbled and tossed on the restless 
bosom of the ocean, being not less than from the S5th Septem- 
ber 1826, when we sailed from Leith Roads, to the 23d March 
18S7, which brought us to anchor in Port Jackson. During 
the voyage I wrote you from St Jago, one of the Cape De 
Verd Islands, (where we stopped a few days to water,) 16th 
November 1826, respecting the air thermometer which I sent 
to the Royal Society ; and at the same time inclosed the de- 
scription of an improved safety valve for Woolfs apparatus^ 
which you have no doubt received some time ago, as Mr Clark, 
British Consul there, kindly undertook to forward my letter to 
London. 

• Nothing occurred during the tedious voyage worthy of re- 
mark, except the very temperate atmosphere we had on the 
equator, and while under the sun^s vertical rays. Between the 
18th degree of north latitude, and the 22d of south latitude, 
the thermometer ranged generally between 76** and 82**; but 
while we lay at anchor in the bay off the town of Portapraya 
in St Jago, it stood about 84^ ; and one day the thermometer 
was at 86% which was the highest indication during the voy- 
age ; and what made it the more remarkable, the sun was with* 
in a few degrees of its most southern declination, and its me- 
ridian altitude at the time was consequently only 67% St Jago 
being about 14^ north of the equator. We had an agreeable 
south, east trade wind, which wafted us over the tropics, the 
southern boundary of Capricorn. We crossed only a few de- 
grees distant from the coast of Brazil. Although it was then 
midsummer there, the heat on board the ship was not above 
82^ During the summer of 1826, at Warsaw it was 95% and 
at St Petersburgh QG". 
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Sea-sickness, and the unaccommodating temper of the skip- 
per, prevented me from keeping a r^^lar meteorological jour- 
nal by way of aiiiusement, having instruments with me for the 
purpose. In fact, these ignorant and intolerant shipmasters are 
always displeased at any person, except themselves, making ob» 
servations at sea ; yet although it be the veriest drudgery in 
science the keeping of such journals, I was neverthelesa disap- 
pointed by not being able to do so. 

I have had yet no opportunity of knowing from my own ob- 
servation any thing of the geological structure of any part rf 
New South Wales. Around Sydney, however, and for sixty 
miles at least on each side of it along the sea coast, appears to 
be of the coal formation. The rocks, which rise in many places 
to lofty precipices, are stratified saccharcndal sandstone, * and 
some other of the accompanying minerals peculiar to that for- 
mation. Mr Fraser, our indefatigable colonial botanist, haa 
just returned from a voyage of observation on the west coast 
of New Holland, and he has brought here geological specimens 
from about Swan River, sufficient to exhibit the structure oi 
that part of the country. They consist principally of granite, 
felspar, quartz, hornblende rock^ primitive limestone, &c., with 
some stalactites and stalagmite, also a specimen of light spongy 
sandstone, apparently of very recent formation, resulting no 
doubt from water holding carbonate of lime in solution, having 
filtered through tl^e loose siliceous bed on the sea^shore. Mr 
Fraser says, that most of the specimens were taken from rocks 
almost as low as the level of the sea, none of which contain any 
metallic ore so far as T can judge. Generally speaking, the mi- 
neralogy of this interesting portion of the earth's surface is ut- 
terly unknown. The temper of a mineralogist's hammer has ne» 

• Within a mile of Sydney, and round Botany Bay, there are immense 
alluYial accumulations of this roinel^l in the disintegrated state of sand, 
eminently calculated to enter in to the composition of the finest flint and 
plate glass, being pure silics^ and superior to that procured at Lyan, which 
is commonly used by the best manufacturers in Britain. It may be valu- 
able in course of years ; — I wHl, therefore, send you a specimen of it, also a 
quantity to my fHends Messrs Bailey and Company, who will give ita&ir 
triaL The result they will communicate to you, which may be implicitly re- 
lied on, from their respectability and experience in making the best flint 
gloss, at their works in the Canongate, Edinburgh. 

3 



and Gedogf ofNm Souih Y^ks. lid 

ver been tried here, n^r does the goyetximeni seem to appre- 
ciate the vdue of meh ii^formation. Some years {^o, and duri> 
iog the administration of Sir Thomas Brisbane, specimens of 
muriate of soda were picked up in the country. Nothing has 
since been done to follow up the discovery, though nothing 
could be more obvious than its importance; and we continue 
to depend on irregular supplies of that useful mineral from 
England. I am informed that the present government has 
heoi too much employed making arrangements to pay atten^ 
tion to th«se subjects. In short, with the exce[Hion of Mr 
Busby, civil engineer^^nd Mr Berry of^Shoalhaven, I have 
seen or heard of no one in the colony who would know green^ 
stone from wacke, or basalt from bloodstone. Boiany^ithough ' 
of very remote advantage to the country, appears to be par*t 
ticularly encouraged, and every facility is liberally afforded 
to its professors in extending their researches, which at most: 
can only increase slowly the catalogue of plants, and exhibit 
the endless diversity of the vegetable creation, thereby gratify*. > 
ing' the laudable curiosity of only a few individuals in Europe, 
but can never realize the practical utility and solid advantages 
to the colony or the mother country, which -would probably 
result from a knowledge of its minerals. 

This is a very fine agreeatble climate, and, with the except- 
tion of catarrh, there are no epidemic diseases known ; and 
those complaints which are commo^ to children in Britain, siAeh 
as measles, hooping-cough, smalUpox, &c. have no existence ia 
this cUmate. In summer the heat is very oppressive in the 
sun, particularly during the hot winds from the N. W.j which 
do not occur above a few days in a season. They induce a 
sort of nervous or feverish excitement during the day, and a 
chilly feeling in the evening from the sea-breeze, which then 
always sets in. Nothing more disagreeable is the consequaice. ' 
The native. blacks ^e a wretched race of human beings, harm-, 
less and undesigning ; have little or. no ingenuity, much leas' 
than many of the lower animals; They lie and live among the 
bushes like the beasts of the field, and seldom inhabit the same 
spot above once. They erect no hut to reppse in during the. " 
night; only collect a few branches of trees, which they fix in 
the ground, to shelter them on nme side from the influence of 



1S& Mr King's Observationi on the Climate 

the wind ; on the other they kindle a fire. Mimosa gtiBS^ 
fern-roots, fish, snakes, opossums, bandecoots, and kangaroosy 
some of which they spear only with difficulty, form their 
common food. The very limited means of subsistence which 
the country naturally affords, necessitates them to travel over 
a great extent of surface in quest of food, which almost pre- 
cludes the possibility of a permanent abode. There are, I be- 
lieve, few. countries in the world where there is such luxuriant 
vegetation, and so little and so few of its products suited for 
the food of animals, than in this ; although with culture and the 
importation of useful plants, no part will excel it in the course of 
years in the fertility of the soil and the variety and usefulness of 
its productions. Insectsarenumerous,various, and troublesome, 
as is the case in all warm climates. Domestic dogs are a great 
pest in the town. Every house keeps from two to six, which 
bask in the hot sun during the day, and prowl and yell about 
the streets at night. I mention this only to remark, that I have 
never heard of a case of hydrophobia. Snakes, I am inform^ 
ed, are all poisonous, of which there are a variety of kinds, va« 
rying also in the intensity of their venom ; the largest bemg not 
tSoove fourteen feet long. Some of the smaller kinds ai^ the most 
deadly. Quadrupeds are not numerous. The kangaroo (of 
which there are two or three kinds,) opossums, and bandecoots, 
are the most remarkable. There are native dogs, but few ia 
number. They often destroy sheep, and resemble, in appear- 
ance and disposition, something between a fox and wolf. Birds 
are much more abundant, and vary in size from the emu (an 
animal about six feet high, being a sort of ostrich) to small 
chirping creatures little larger than the humming-birds in the 
West Iiidies, — ^black swans, cranes of various colours, white 
hawks, black and white cockatoos, and thousands of parrots of 
the most splendid plumage which fancy could suggest. Ducka 
and quails are also very common. Besides, birds that resem- 
ble our pigeon, pheasant, and turkey, are also got in num« 
bers. There are also a number of birds peculiar to the coun- 
try-'-one called laughing bird ; another the coachman, from 
its whistle ending in a smack like a whip ; another the bell- . 
bird, from its voice; being like the so^nd of a bell, and so on.. 
Most of the small birds appear to me to live on insects* We 
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have liwallowfi all the season <; tbey resemUe exactly those in 
England ; and bats too, measuring between the extremities of 
their outstretched wings from three to four feet.. They are 
called here flying foxes. Fishes are all different from those 
in England. Between them notwithstanding the people h^e 
trace reseifiblances, and give many of then very improperly 
the same names. There are almost no shell-fish on the coasts 
with the exception of oysters, which grow and adhere to the 
rocks, and on such rocks only as are left uncovered by the 
water at low tide. Mussels also adhere to the stones that are 
always under water. Cockles ^re also plentiful in some, places. 
Shells are so numerous that all 1;he houses are built with the 
lime they produce. These shells are not just on the sear- 
beach, but lying in heaps and ridges ten and twenty feet above 
high water^^mark ; ; and even at these places the sandy beach is 
without a shell. They appear to be the shells of oysters and 
cockles. The town of Sydney covers about two square miles ; 
but in many places the houses are not crowded. They ace 
mostly in the form of cottages, with flower-^plots in frcmt, and 
garden ground behind. The freestone of which many of the 
houses are built is as beautiful as that from Craigleith, near 
Edinburgh, but softer. Brick is also in cominon use for build- 
ing. The houses are covered with beefwood, split ipto obloiig 
boards about the same dimensions as a slate. They are ligl^t, 
look well, and last about fifteen years. There is a great want 
of architectural skill and taste in almost the whole of the build- 
ings ; and many of them are barbarously ill planned with re- 
spect to conveniency . Labour is no doubt high, but it is just 
as ill directed. The numerous shrubs, and flowers, and fruits 
that grow before and round the houses, particularly the peadies, 
and lemon and orange trees, which nod their red and yellow 
fruit over the cottage tops, and twine about the verandas 
which' keep off the heat of the sun, give the town in many places 
A particularly agreeable appearance. All the fruits and vege- 
.tables which are raised in the gardens and under giass at home 
grow and bear here in the open air, with the exception otpine^ 
apples. Melons, peaches, grapes, &c. are in great abundance, 
but alniosi all of bad sorts. The. harbour is the finest and 
safest 'in the world. A ship which only ten minutes before 
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was tossing on the swelling and roaring ocean, is now ia water 
as smooth 4ts a mill-pond. This is the case on enterkag Poet 
Jackson. After -a few windings and turnings the ship in half 
an< hour is at safe anchor in Sydney Cove, within tenor twenty 
yards of the houses on the rocky beach. Ships of 500 tons 
eome and discharge alongside the pier, which is only about 
ifty feet'long. Port Jackson is more an ^rm or inlet of the 
sea than a river, and is composed of a number of projecting 
points or heads between each. The most commodious and 
4Bafe harbours are formed by nature. Botany Bay was too 
shallow water ever to be of importance for shipping ; and the 
soil around it is very barren. There is scarcely as much grass 
as would feed a cow in a square mile ; and such is the state 
of it for miles round. The soil is sand, covered with stunt- 
ed shrubs. It was consequently abandoned, and the settle- 
ment formed on Port Jackson. The soil here is very little 
better ; but the harbour was the inducement. At present there 
are three papers published here, one three times a^week, the 
other two twice a-week. A quarterly journal is just com- 
menced.^ I fear it won^t do for want of original matter. Tw«> 
others are advertised, but the people who have taken thesL up 
are unfit for the task« We have trade with China here on paying 
ten 'per cent. duty. The cheapness of their manufactures is 
sur^Hising, Tea is Is., what sells at home for 6s« There is 
considerable trade with New Zealand for flax, &c. and with 
many other islands in the eastern seas. 

A great many New Zealanders come over here. They are 
a Btout race of men. The natives here are nearly all as di£. 
ferent as any two individuals at home*— some of them tatooed 
all over the face and body in the most minute and fancsfiil 
manner. They ave formidable fellows as a. body in their own 
country. They have some thousand stands of fire-arms among 
them of English manufacture. They exchange pork and pota- 
toes for these articles. These are the potatoes and hogs Captain 
Cook left with them. Some of them reccdlect him. I am, &o. 

James King. 

New South Wales, Sydney, 
August 1, I8S7. 
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AitT. XXI — Notiice qf the Diamond and Odd Minei of ike 
BeiMency of the Norths West Coast qf Borneo. ♦ 

Tub mines in tihe Residency of the nortb-west ooast of Bor- 
neo are worked by the Daya^ Malayu, and Chinese. The fbr^ 
mer proceed in the following manner : A shaft barely sufficient 
to permit the miner to turn round in, or at the utmost two feet 
in diameter, is sunk to the Areng. This is from one to three 
feet in thickness, and is dug out to the extent of seven or eight 
feet from the sides of the shaft, under thet upper strata, which 
sometimes is propped up ; but the laziness or improvidence of 
theDaya is such, that this precaution is often forgotten, the 
upper strata fall in, and the miners miserably perish. These 
accidents most freqi^ently occur when am adjacent shaft is sunk, 
which is thus done ;— The Areng in the first [mine being ei&- 
pended, an^ the course of the vein, ascertained, a new shaft is 
sunk in that direction at the distance of fifteen or sixteen feet 
from the preceding, to enable the miners when arrived at the 
Areng to work back to their former mine, and the saipe pro- 
cess is repeated till the vein be exhausted. The Areng is 
hoisted up in small baskets by bambus, on the ends of which 
part of a branch being left forxps a small hook. 

The search for the diamonds is conducted in an eqvially 
simple manner. Small dulans, circular trays slightly converg- 
ing towards the centre, are nearly filled with Areng, and the 
Daya, seating himself in the nearest stream, immerses the dulan, 
and works the Areng by hand until the earthy particles begin 
to separate; the dulan is then brought to the surface, and a 
rotatory motion is given to it, until the water it contains, being 
, saturated with earthy matter, is poured oflp, and thb is conti- 
nued till such time as the water comes away clean. The peb- 
bles, &c. which remain in the centre then undergo a strict exa- 
npiination. 

The Malay u proceed m nearly a similar manner ; but the 
superior intelligence of the Chinese teaches them to use a more 
efiident process. The Chinese seldom sink a shaft, but avail 

* From the Singapore Chronicle, Oct. 11th, 1^27. Communicated hj 
George Swinton, £fiq. 
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themselves of those which have been sunk, and of the mines aban- 
doned by the Daya or Malayu. A tank is fonnedy or a small 
stream dammed up ; and a channel being cut in the direction of 
the vein, the sluices are opened, and the superior strata are en- 
tirely cleared away by the velocity of the stream, and the Areng 
1)eing discovered, the sluice is shut. The Areng having been 
dug out, is washed by exposure to the repeated action of water 
conducted along wooden troughs fixed in an inclined plane, and 
not cleaned in the dulang, until the stony particles are nearly 
freed from ext^neous matter. 

The largest diamond known with certainty to have been 
found in these mines weighed thirty-six carats. It was long 
'Supposed that the Sultan of Matan possessed one weighing three 
hundred and sixty-seven, which it was said he was afraid to cut 
lest it should prove flawed; biit gentlemen to whom it has 
been lately shown consider it not to be a true stone. 

Formerly, if the labours of thp miners were rewarded by 
success, which is very uncertain, stones under four carats were 
their property ; all of that size and upwards were claimed by 
the Panambachan, then a tributary of Bantam, from the Sul- 
tan of which state the former Dutch company purchased thia 
monopoly or royalty, for fifty thousand dollars. At present, 
by treaty with the Panambachan, all the stones must be deli- 
delivered to government at twenty per cent, below the market 
price, which is accertained by appraisement on the spot, the 
necessary advances being of course first made to the miners by 
government. The small stones are sold at Pontianak, and the 
large ones, for which there are no purchasers there, are dis-> 
posed of at Batavia, and the profits equally divided between 
government and Panambachan. There is every reason to be- 
lieve that in the first year and a half succeeding this arrange- 
ment, which was made in the middle of 1823, these amounted 
to about nineteen thousand guldens, three hundred and ninety 
carats having been delivered to the agents of government in 
the latter part of 18S3, and nineteen hundred in 1824, the cost 
of which must have been thirty-three thousand guldens, and 
the proceeds fifty-two thousand. The existing regulations are 
no doubt as often evaded as that mentioned above must have 
been ; and if such be the case, two tbousancl two hundred and 
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ninety caratis are less than the actual produce of the period in 
question. The number of persons employed during it is un- 
known, so that no idea can be formed of the profit of mining 
speculations. The deliveries of 18S5 and 18S6 were less than 
that of 18S4, and will be still less this year, government not ad- 
vancing to an equal extent, in consequence paftly of an out- 
standing balance against the miners, and partly to the disin- 
clination of the latter to receive copper money. Some natives 
are of opinion that the veins are not so productive as in former 
times; others, makingdue allowance for the decrease occasioned 
by the measures of government, say that they arc not worked 
with equal seal. 

Gold is found in almost every part of the Residency, also 
in the Areng strata, and takes many names, being invariably 
designated by the name of the place where it is procured. The 
gold of Sintang, Sangao, and Landak, are about nine touch ; 
of Muntuhari about eight and a half; that of Mandor a shade 
below eight ; these are places under Pontianak ; that found at 
MSntradu utider Mompawa is about eight touch ; and under 
Sambas gold of nine touch is found ; at Sapan of eight and a 
half at Larak ; of eight, at Siminis ; '* and of seven and a half 
at Salakao. The mines are worked in a similar manner to 
those already described, and the Ar^ng cleaned in the dulan, 
in the centre of which th6 gold, from its greater gravity, is co- 
lected. There are no data for ascertaining the amount.pro- 
duced (Go) or the number of persons employed. The price 
at the principal ports may be taken at about two dollars and 
ninety cents per touch ; or say, twenty-six Spanish dollars for 
Sintang gold of nine touch. The Sultaun of Sambas has in 
his possession a lump weighing twelve and a half bung kals, 
and says he has seen some which weighed twenty-five.^ 

Iron is principally procured from Jelle, in the interior of 
Matan, in sufiicient quantities to form an article of export, 
when it is known by the name of Bissi Ikat, from the manner 
in which it is made up. Ten pieces, each piece about eight or 
nine inches long, one and a-half broad, and half an inch thick, 
form a small bundle, and five of these a lait'ge one, which weighs 

* There is here some, error in the original which we cannot correct.— Ej>. 
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about nineteen or twenQr cattie8» and sells at Matan for about 
three dollars. It is collected by the Daya, and is of superior 
quality, as tools made of it are not steeled, and is in great de- 
mand among the natives. It is imported advantageously at 
Pontianak both from Matan and from Banjermassin, at which 
place it is known by the name of fiissi Desa, or Country Irop. 

The animal productions which add to the exports of this B^ 
sidency are wax, bezoar stones, and deer horns, but very little 
birds nest is found. The wax is of good quality when collected 
by the Daya, who find the hives most commonly on the Katapan 
tree, but, passing through many hands before it-is exported, it 
is then generally adulterated. The bezoar stones, or Batu Ga- 
liga, the Daya all^;e, are collected by them from the muscular 
parts of animals, particularly the porcupine (Landak,) and tb^ 
various species of Simla; and they conceive that they are pro- 
duced by wounds received from other animals, especially the 
wild hog and Simla. On the coast this account appears to be 
believed, although contrary to the received opinion that the ber 
zoar is produced in the stomachs of certain ruminating animftls. 

No meteorological journal has been kept, * but to judge from 
personal feeling, the climate must be very warm; the dense 
forests and extensive marshes would warrant the inference that 
the Residency is unhealthy, but it is considered 'otherwise, with 
the exception of the diamond district. The prevalent diseases ar^ 
diainrhoea, djsentery, remittent and intermittent fevers, drop^ 
sical, rheumatic, and bilious complaints, small-pox, and the lu^ 
venerea. While the cholera morbus raged it madd dreadful ra^ 
vages. Once at Pontianak the whole garrison were attacked, 
and the Resident, who fortunately escaped, waa the only pelr^ 
son to adminbter the usual remedies. 



Art. XXII. — On the Construction of large Achrpmatie 
Telescopes^ By A. Rogers, Esq.-f- 

In this paper the author describes a new construction of an 

f We anxiously hope that a meteorological journal will be established at 
ihif residency. Its proximity to the equator would render the observation^ 
of great importance. — ^Ed. 

t Mr Rogers's paper was read before the Astronomical Soci^on the 1 1th 
of April. 



aehrom^c 1;d(ilH»>l^9 ^be objeet €f : wbicb' is to Tender a sikialt 
clisc of flint-glass available to perform the office of eompensM^ 
liott to a larger ow oi crown, and thus to render possible tfte 
construetipn of telescopes of much larger aperture than ar» 
now common^ without hindrance from the difficulty at pres^it 
experienced in procuring large discs of flint-glass^ It is well 
known that in the ordinary construction of «a achromatic ob^ 
ject-glass, in which a single ci^own lens is compensated by a 
smgle one of flint, th^ two lenses admit of being separated only 
by an interval too small to afford any material advantagotin' 
diminishing the diameter of the flint lens, by placing it in a 
narrower part of the cone of rays, the actual amount of their 
difference in pcdpt of dispersivepower being such as to rendetf 
the correctiofi of the chromatic aberratixm impossible, wbei» 
their mutual distance exceeds a certain limit 

This inconvenience Mr Rqg^s proposes to obviate, and ob- 
tain the advantage in .qMestion> by employing, as a correcting 
lens^nota singly, lens pC flint, but a oompound one, consisting 
of a osnyex crown and. concave flin^ whose foci are su<sh as to 
ca]use their copah^atlon to act as a plane glass, on the mean re«- 
fran^ble ]cays. Then it is evident that by reason of the ^eater 
dispersive power of flint than of crown glass, this^will act as a ' 
cosnpave oi). the violet^ and as a convex on the red rays ; and 
tfuti the more powerfully, accoirding as the lenses separately 
bave greater, powers or curvatures. If, then, siich a compoHncI 
len^^ be interposed between the object-^ass of a teleiscope, 
supposed tp be a single, lens of plate, or proWn glai^ and its 
fpdus, it will cause no alteration in the focus for mean rays^ 
while.it will lengthen the focus for violet, and shorten it fcNT 
red rays. Now this is precisely .what is wanted' to produce an 
achromatic union of all the rays in the focus; and as nothing 

* A compound lens of this description was proposed for tlie same pur- 
pose by Dr Brewster several years ago. The construction of the lens is 
mentioned both in the Edinburgh Transactions and the Edinburgfi Ency^^ 
clojKBdieL Th« application of it to achromatic telescopes he explained to ^ 
an eminent indiiridual now in a distant part of the world ;.but as he never 
published any account of this application^ Mr Rogers^has all the merit of an 
original invention. Dr B. constructed several chromatic lenses^ as he caUed 
them^ with oil of caksia^ &c. and plate glass^ and frequently used them fbY 
terrectibg' the colour in-ihe-eycf^ and aliso in ttr^gaff^hig g%»tei.^-£]»^ 
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in this construction limits the powers of the individuals com-' 
poang the correcting lenses, they may therefore be applied any 
whare that convenience may dictate ; and thus, theoretically 
speaking, a disc of flint-glass, however small, may be made Uy 
correct the colour of one of crown, however large. 

But this construction possesses other and very remarkable* 
advantages. For, first, when the correcting lens is approxi. 
mately constructed on a calculation founded on its intended 
aperture, and on the refractive and dispersive indices of its ma» 
teriai$, the final and complete destruction of colour may be ef«- 
fected, not by altering the lenses by grinding them anew, but 
by sliding the combination nearer to, or further from, the ob- 
ject^lass, as occasion may require, along the tube of the tele- 
scope by a screw motion, till the condition of achromaticity is 
satisfied in the best manner possible. And, secondly, the sphe- 
rical aberration may in like manner be finally corrected by 
slightly separating the lenses of the correcting glass, whose sur* 
faces should for this purpose be figured to curvatures, previ- 
ously determined by calculation, to admit this mode of correc- 
tion— a condition which the author finds to be always possible." 

Mr Bogers explains his construction by reference to a dia- 
gram, and states the rule for the determination of the foci of 
the lenses of the correcting glass in a formula which may be 
thus interpreted : — " The focal length of either lens of the cor- 
recting lens is to that of the object-glass, in a ratio compound 
of the ratio of the square of the aperture of the correcting lens 
to that of the object-glass, and of the ratio of the differences of 
the dispersive index of crown and flint-gla§s, to the dispersive 
index of crown ;'^-f— for example, to correct the colour of a lens 
of crown or plate glass of nine inches aperture, and fourteen 
feet focal length (the dimensions of the celebrated telescope of 
Fraunhofer at Dorpat) by a disc of flint-glass three inches in 
diameter, the focus of either lens of the correcting lens will re- 
quire to be about nine inches. To correct it by a four inch 
disc will require a focus of about sixteen inches for each. 

The author then remarks, that it is not indispensable to make 
the correcting glass act as a plane lens. It is sufficient if it 
be so adjusted as to have a shorter focus for red rays than for 
violet If, preserving this condition^ it be made to. act as a 
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coricave lens, the advantage procured by Mr Barlow's construc- 
tion of reducing the length of the telescope with the same focal 
power is secured ; and he considers, moreover, that by a pni- 
per adaption of the distances, foci, &c. of the lenses, we might 
hope to combine with all these advantages that of the d^ 
struction of the secondary spectrum, and thus obtain a perfect 
telescope. ^ 



AaT. XXIII. — Occasional Meteorological Remarks and Ob- 
servations,' during the years 1826-27. By a Correspoq-^ 
dent. 

1 PEOPOSE to extract from my memoranda some meteorologi- 
cal particulars which I have observed during the last two years, 
both in Edinburgh or its vicinity, and on the Continent of 
Europe. Some of the incidents may, I hope, afford interest- 
ing matter of comparison to other meteorologists ; and I shall 
merely allude to those which have already been circumstan- 
tially detailed by myself in. former numbers of this Journal. 

January 9, 1826. — Very hard frost ; at 3 afternoon in the 
country, only 26| ; at 8 a. 23J. January 15th. — ^A very sin- 
gular and piercingly cold day. A strong fog prevailed, which 
throwing out moisture, congealed in beautiful icy pellicles on 
every object. It prevailed in the evening, obscuring the sky 
for far above the horizon. At 10 a. 15?^^ about 400 feet 
atK)ve the sea. * , 

January Slst.— 'I observed a singi^larly beautiful auroral 
phenomenon this evening, somewhat resembling the famous 
arch of the 19th Mardi 1825, but iii some respects more cu- 
rious. Soon after 9g a., when observing Jupiter, I saw a faint 
arch pretty low over the N. E. I thought at first that it was 
the coipmon stationary polar lights, but soon perceived that it 
moved. At 9*^ 43' it passed through Cassiopeia in the west, and 
through Leo, rising at 9^ 47' through Castor and Pollux, and 
Auriga, appearing almost in the zenith ; at 9^ 49^ through 
Procyon and the Pleiades; 'at 9^ 51^ through ,a and y On- 
onis and Aries; at 9^ 55' through Orients belt; at 9^ 58^ 

* See a fiiU account of this great cold in this Journal fbr OelQl^r lt99. 
voi<. lit. NO. I. JtrLT 18S8. 1 
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through Sirius. At 10^ 11' well-defined, but narrow, through 
Lepus, and the lower part of Caais Major ; at 10^ 16' faipl, 
but still i^isible, through d Canis Major, aiid part of Erida- 
nus. Its course was almost S. W., diawetricafly opposite to the 
wind, which was tolerably strong. The xnoon was extremely 
bright, being fifteen days old, and southing at 10^ 28' ; and 
therefore diminished extremely the brightness of the arch, 
which passed over her disc at 9^ 49', at the time that it passed 
through Procyon. Notwithstanding this bright moonlight I 
could perceive through the auroral arch the two minute 'stars 
of the sixth and seventh magnitudes which form u Cassiopeise, 
with my naked eye, which proves the extreme tenuity of the 
arch, unlike others of a similar kind which have been observ- 
ed which sometimes obscure all below the second magnitude, 
as I think was the case 'with that of March J 825. These ob- 
servations will render it easy to trace the course of the arch 
over the heavens, and its direction and velocity. 

January 31st. — The barometer at Edinburgh was at its 
minimum, 29.06. Its mean height for the month was 29.794. 

February 25th. — Heavy hail showers. This month was 
generally dull ; and no severe frost occurred. The prevailing 
wind W. and S. W. 

March 10th. — This extraordinary day had the common 
temperature of summer, as the following observations prove : 
81 M., 56J^ 12 J, 68° ; l^ W a., 68.6; 1»» 30' 69J°; 1^ 45' 7Q| ; 
8 J A. 59^. The wind was excessively changeable through 
the day, scarcely ever blowing the same a few yards distance. 
Barometer 8J m. 30.04; 1*^ 10' a. 30.07; 8J a. 30.02, at 
'which it remained during the next day. The wind settled in 
the east and brought cold weather, as on the 11th we had 8| m. 
48 J^ ; 4 a. 53° ; at midnight 44 J°. The wind varied from N. 
to S. by the E. points. , Next day, 

March 12th. — The barometer rose to a very considerable 
height at Edinburgh. By observation both at 8 J a. and lOj a. - 
it was 30.40 ; and next morning, the 13th, at 8 J m. by a very 
careful admeasurement, it was 30.409. 

March 28th.-^At midnight the sky, which had been very 
cloudy, cleared from the north with toiazing rapidity, and be- 
came perfectly bright. It would be curious to know at what 
time this sudden breaking up was observed in different places. 
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March ^h. — ^Before S^ a. a light auroral arch appeared 
near the zenith. It progressed towards the south, predselj like 
that of the 21st January. Wind this day N. W. At 9 there 
wa» 8 brilliant display of the aurora. 

April 9th. — A fine rainbow about 5 a'. About 8^ 25' a. 
a large slow falling star. In part of its course it formed a 
right angled triangle with Algol and Capella. I observed it 
move through an ardi of 7° to 10®. 

April 12th. — At ^ 50 a loud peal of thunder, with others 
following. 

April 17th. — ^At 8| A. I chstsewed a remarkable ba^i^und 
the moon of about 40'' diameter, which continued all evening. 

April 27th.— ' An uncommon day at this season. Showing 
almost incessantly till about 3 a. Thermometer (in the (coun- 
try) at 9 M. 39** ; 1 a. 42°; 9 a. 33" ; 10 a. 32®. 

April 29th. — ^About 9^ 35' a. a very brilliant and rapid faU 
ling star passed parallel to d Gemini, and jS. Canis minor, over 
a considerable space. At 11** 13', a very bright and rapid 
shooting star, with a short course, probably eclipsed LibrsB) 
and proceeded obliquely downwards. , 

May 14th. — At lO** 30^ m. the unusual phenomenon of an 
aerial waterspout was observed in the neighbourhood of Edii>- 
burgh. A light dusky cloud of a funnel shape was seen in a 
north-westerly direction, clearly relieved from a darker cloud ' 
behind^ It was evidently transfusing the contents of a very 
dense and dark black cloud into one immediately below, with 
which it formed the only connecticm. At this time the lowec 
extremity of the waterspout was bent from the direction oif the 
wind, being N. E. ; the upper cloud was moving in a contrary 
direction. In a very few minutes it reached its greatest dis- 
tinctness, and a manifest transfusion of the contents was taking 
place, the column presenting the appearance of smoke or steam, 
and the undulation at the edges wa£ scarcely perceptible. The 
form it assumed at this period is shown at Plate II., Fig. 10,- 
according to a sketch I made shortly after, the lower extremity 
being turned towards the west. The undulations at the edges 
gradually increasing ■ in distinctness, the waterspout grew less 
elongated, and the bottom turned in a direction contrary to the. 
wind, whifh below still repnained in the same point. Th^ cloud 
above had now become: less dense^ while the one below increased 
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in blackness, and that quarter of the sky became mote gene- 
rally dark ; it then became short/with a broad cobical termioa^ 
tion, nearly as represented at Fig. H. During this change 
the currents descending on the east and ascending on the weirt 
side presented at the bottom the appearance df violent ebullition. 
The waterspout then merged into the cloud above, and in aboUt 
twenty minutes after bciing first observed it wholly disapp^r^d. 

The weather had been dry and sultry (temp. 61^.8) and the 
tor appeared highly electrified. The change which followed 
was very remarkable. Partial torrents of rain fell in the'dii^c^ 
tion in which the phenomenon was observed; and it was*r&. 
Hxarlced in the vicinity of the place where I noticed it, that such 
a fall of rain had seldom been seen, although there 6n\y a few 
drops fell. The shower appears to have moved from the N.W.. 
as I observed a very ctirious eifect upon the dusty roads, which 
were extremely partially soaked in that direction. 

May ^Sd.-^4i A. temperature of the solar rays, 94»°. 

June 4th.— .At 7 a. I saw a portion of a solar halo on a 
parallel stationary cirrus near the horizon. The whitest part of 
the cirrus was so strongly brightened as almost to resemble a 
parhelion. It might be 20° south of the sun, (then setting), and 
only a jsmall portion of the halo in that direction was percep- 
tible. It showed the prismatic colours pretty distinctly, and 
disappeared in about half an hour. 

June S4th, 26th, 26th. — On these days, espeqially the last, 
a very intense temperature occurred. See a copious account 
of my observatioins on the occasion in this Jofirnal for October 
1S26. 

July 17th. — ^The following occasional thermometrical and 
other observations were made in the course of this day* ^See 
Table II., p. 142.] 

July 31 St. — During a very favourable voyage from London 
to Calais, several very interesting meteorological phenomena 
were observed. About lOJ m. a most tremendous flisish of 
lightning was seen near Greeni^ich, followed by thunder and 
rain. It was the brightest I ever witnessed in this country. At 
6\ A. having passed the north foreland, I observed on the 
horizon at the south foreland a very beautiful mirage* which 
was soon after visible at the former poiiit. It was an uncom- 
monly fine exaibple, and the ships iHrere most distinctly refracted 
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twice in the atmosphere. In the evening the sheet lightning 
appeared with uncommon splendour, and at the same time a 
very brilliant meteor passed through the north-west^ in size and 
colour exactly resembling Venus, which was not far off, in beau- 
tiful conjunction with Jupitef. I had occasion to notice the 
luminosity of the sea as being very different from any thing I 
have observed either on the west or east coast of Scotland. It 
reminded me instantaneously (and indeed it resembles nothing 
else that I am acquainted with) of the splendid light emitted in 
the burning of silver leaf by galvanism. 

In Avffttst the weather continued unremittingly oppressive. 

September 7th.-— At Trent, during the evening, a most tre- 
mendous thunder-storm took place, attended with lightning of 
various colours, and of incredible brilliancy. 

In the beginning o^ October the autumnal rains set in, which 
they do regularly at this period in Italy. 

November 22d. — A tremendous thunder-storm occurred at 
Naples in the evening. See my paper on t^he Climate of Naples 
in -this Journal for October 18^7. 

November S9th. — On the occasion of the eclipse of the sun 
this day, I made a variety of thermometrical experiments, which 
have been published in No. xv. of this Journal^ p. 166. 

The following register kept for one month will give an idea 
of the weather at Naples in November and. December last. 

Nov. NAPLES. Wind. Thenn* 

14. Showery and cloudy, S. W. 10 H.. 50 

}5. Dull and showery, 10 m. fiS 

16. Rainy day, 10 h.. £6 

17. Fine day, and clear, S. W. 10 m. 61 

18. Delightful day, . S.W. 10 M. 60 
19* Rain last night ; fine forenoon i some ^ 

torrents of rain afternoon, and then [-S. , ^' i 

rather cloudy, i ^^ "^ ^9 

^. Very fine day, Var. 10 m. 57 

81. Fine, morning \ heavy rain forenoon ; V ,^ 1 - ' « 

. yery fine afternoon, T". 11 m. 66 

SS. Very rainy forenoon ; fine afternoon, S. 10 M. S6 

S8. Rainy and unpleasant day, S. 11 h. £6 



134 Occasional Meteorological Remarks ami Observations, 



Nov. NAPLES. 




Wifid. 


Tberaa. 


^. Rainy atid unpleasant day, 




s.- 


10 M. 67 


^6. Pine and clear day, 




s. 


10 m. 68 


26. Showery, damp, and hot. Arc 


jgular - 


1 




sirocco. Hygrometer 3 a 


Olo 
. 4y . 


Ls. 


10 m. m 


(See this Journal, Oct. 18J^7.) 


) 




27. Fine day, 




w. 


10 m. 60 


28. R^in morning and evening ; fine day. 


Var. 


10 m. 69 


29. Perfectly serene and delightful 


day. 


N. 


2 A. 61 


30. Fine day, 






IOm.63 


Vec. 
1. Very fine day, 




^ 


- 


2. Do. 




■t 




3. Very unpleasant d^y, 




•1 


10 m. 64 


4. Rainy ; thunder and lightning i 


in the 


O 




evening, 


- 




10 m. 62 


5, Bad day. 




S. 


10 M. 60 


6. Fine cold day, 




E. 


10 M. 46 


7. Unpleasant sirocco day, ^ 




S. 


10 m. 64 


8. Very fine day. 




S.E. 


10 M. 61 


9. Do. 




S.E. 


10 m; 64 


10. Do. 




S.E. 


10 m. 62 








r 10 H. 64 


11. Most delightful day, 




S.E. • 


{ ondieseaat 
L Fozzuoli. 


12. Delightful but sharp day. 




\ 


10 M. 62 


18. Dull day, 






'10 M. 61 


14. Do. 




S. 


2 a. 81 


15.. Fine, but dull, 






10 m. 61 



These observations are exactly copied from my re^ster. 
The height of the th^rmoqieter OMght to be diminished abput 
a degree. 

The weather is not such as we should have expected from 
' ap Italian seasoii ; but we understood that it was unusually bad. 

1827, January. — It may be not uninteresting to give a re- 
gular diary of the weather at Rome for the months of January 
and February, kept. by myself with very good instruments. 
The.observations were made, with very few e;xieepti(mi, exact- 
ly at the hours marked at the head of the columns. 
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I have added two columns of thermometrical observations at 
8 M. and 8 A., which I caused to be made near Edinburgh, 
which may be compared with those at Rome. The mean of 
10 M. and A., and of 8 m. and a., both give nearly the meaa 
of ihe twenty-four hours. n 



ROME, January 1827. 


Near 


; 




Edinburgh. 


Day Dav 1 






Barometer. 


Thezm. i 


Therm. 


Month. 


Week. 


Weather. 


Wind. 


10 M. • 


10 A. 


10 M. 
43 


10 A. 


8M. 
47 


8 A. 
34 


1 


Mo. 


Very fine day, 








2 


Tu. 


Rainy, 








48 


47.5 


. 25 


21 


3 


Wed. 


Dull and damp, 


Var. 




29.860 


53 


49.5 


18 


17 


4 


Thu. 


Dull & showery, 


S. 


29.674 


29.492 


51.5 


53 


25 


23 


5 


Fri. 


Rainy, 


S.E. 


29.590 


29.646 


46 


45.5 


23 


34 


6 


Sat. 


Very rainy. 


Var. 


29.624 


29.650 


41.5 


44.5 


42 


43 


7 


Su. 


Rainymorning& 




















fair afternoon. 


S. 


29.700 


29.808 


50 


41.5 


47 


51 


8 


Mo. 


Most delightfiil^ 


w. 


30.040 


29.13ti 


39 


41.5 


47 


48 


9 


Tu. 


Dull day. 


N.W. 


30.172 


30.170 


48.5 


52 


34 


34 


10 


Wed. 


Most delightful. 


S»W. 


30.124 


30.122 


52 


40 


37 


34 


11 


Thu. 


Very fine. 


s. 


30.110 


30.074 


43.5 


53.5 


34 


29 


12 


Fri. 


Fine day, 


W. 


29.970 


29.968 


&M 


50 


31 


32 


13 


Sat. 


Showery, fine 




















night. 


N.E. 


29.958 


30.000 


47 


40 


37 


47 


U 


Su. 


Very fine. 


E. 


30.068 


30.100 


42 


39 


42 


30 


15 


Mo. 


Fine, sometimes 




















cloudy. 


Var. 


29.962 


30.016 


40.5 


39 


29 


36 


16 


Tu. 


Very fine. 


Var. 


30.224 


30.164 


40 


32.5 


47 


36 


17 


Wed. 


Fine day, 


N. 


29.924 




46 


44.5 


34 


34 


18 


Thu. 


Very fine. 


In. 


29.920 


29.940 


36.5 


26.5 


35 


36 


19 


Fri. 


Very fine. 


N. 


29.950 


29.990 


29.5 


29.5 


38 


36 


20 


Sat. 


Very fine. 


s. 


29.940 


29.950 


27.5 


28.5 


38 


33 


21 


Su. 


Very fine. 


s. 


29.936 


29.936 


27 


34 


S3 


33 


22 


Mo. 


Very rainy and 












' 








damp, 


s. 


29.574 


29.490 


42.5 


49 


34 


83 


23 


Tu. 


Excessively rainy 


Var. 


29.408 


29.550 


50 


45.5 


31 


30 


24 


Wed. 


Fine day. 


Var. 


29.824 


29.908 


50 


35 


31 


31 


25 


Tliu. 


Very rainy and 




















unpleasant. 


S. 


29.958 


29.968 


49.5 


46 


34 


32 


2e 


Fri. 


Dull and damp, 




















sirocco. 


s. 


29.968 


29.962 


55.5 


55 


34 


32 


27 


Sat.. 


Dull and damp. 




















Strong sirocco. 


s. 


29.976 


30.000 


^ 58.5 


55 


27 


32 


28 


Su. 


Dull; sirocco. 


s. 


30.000 


30.020 


51 


47 


41 


47 


29 


Mo. 


Fine day. 


Var. 


30.050 




49.5 




47 


45 


30 


Tu. 


Verydull;strQng 




















sirocco. 


S. 


29.970 


29.910 


56.5 


53.5 


44 


44 


31 


Wed. 


Very dull; tor- 
rents of rain 








" 












afternoon. 


S. 


29.886 


29.908 


55.5 


45.5 


45 
35.87 


'47 
34.97 






Means, 




29.9139 


•29.8792 


4535 


43.53 
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ROME, February 1827. Near 


Bdinblirjifli* 


D«y 1 Day 






Barometer^ 


Therm. 


Them). 


Month. 

1 


Week. 


Weather. 


Wind 
S. 


10 M. 


10 A. 


y 


40.5 


8M. 
41 


8 A. 
37 


Thu. 


Very fine. 


29.840 


29.906 


45.5 


2 


Fri. 


Rainy, 


N.W. 


29.886 


29.854 


50.5 


48 


34 


34 


3 


Sat. 


Changeable and 




















showery. 


I^.E. 


29.814 


29.844 


57 


48 


29 


31 


4 


Su. 


Fine settled. 


Var. 


29.960 


30.164 


57 


46.5 


35 


34 


^ 


Mo. 


Most delightful. 


N. . 


30.242 


30.224 


51 


49 


41 


39 


6 


Tu. 


Fin6, . 


Var. 


30.118 


S9.850 


53 


4;6.5 


37 


35 


7 


Wed, 


Very fine. 


N. 


29.654 


29.574 


50 


45.5 


37 


35 


8 


Thu. 


Very bad, 


1^ 


29.626 


29.806 


50 


46 


35 


39 


9 


Fri. 


Fine day. 


29.980 


30.07« 


51 


46.5 


32 


^5 


10 


Sat. 


Extremely bad. 


1^ 


30.070 


30.100 


51 


46.5 


39 


3*4 


11 


Su. 


Fine day. 


30.074 


30.016 


50 


48.5 


35 


35 


12 


Mo. 


Very changeable, 


29.790 


29.800 


52.5 


45 


34 


32 


13 


Tu. 


Fine day, 


29.790 


29.760 


Sb.h 


43 


33 


32 


li 


Wed. 


Remarkably fine. 


N. 


29.856 


29.916 


41.5 


41.5 


32 


32 


15 


Thu. 


Extremely fine, 
















^__ 




very cold. 
Very fine, cold. 


N. 


29.878 


29.896 


41 


87 


29 


27 


16 


Fri. 


W. 


29.888 


29.907 


49 


35.5 


25 


29 


17 


^9X, 


Showery & cold. 


Var. 


29.900 


29.95h 


47 


43 


25 


29 


18 


Su. 


Rainy, 


NT.W. 


30.018 


30.118 


45.5 


42.5 


29 


25 


19 


Mo. 


Showery & dull, 




















strong sirocco, 


s. . 


30.1^8 


30.110 


5g 


48 


29 


25 


80 


Tu. 


Damp and un- 




















pleasant. 


S. 


30.040 


29.950 


53 


53 
52 


30 


31 


21 


Wed. 


Very changeable, 


s. 


29.918 


29.816 


56.5 


29 


SI 


22 


Thu. 


Fine day, 


S.W.. 


29.790 


29.666 


56 


53 


29 


30 


23 


Fri. 


Delightful, 


N. 


29.626 


29.786 


54.5 


40.5 


22 


33 


24 


Sat. 


Delightful cold 




- 
















day. 


Var. 


29.916 


.29.96S 


42 


42 


35 


, 37 


25 


Su. 


Very fine, 


N. 


29.984 


30.002 


45 


42.5 


32 


35 


26 


Mo. 


Delightful, 


N. 


30.170 


30.288 


43 


35.5 


44 


46 


27 


Tu. 


Delightful, 


N. 


30.376 


30.404 


37.5 


38.5 


39 


33 


jJl 


Wed. 


Delightful, 


W. • 


30.410 


30.358 


40.5 
49.25 


43.5 


34 


47 
33.7) 






Means, 




^9.9543 


29.9683 


44.55 


32.96 



. January 1 5th. — A set of complete hourly observations made 
this day were formerly transmitted to Dr Brewster. — [See Ta- 
bLE I., p.l40.] 

. Jan. 18th. — On this and some following days a very severe 
frost occurred, such as wquld have been considered so even in 
Britain, as the register, p. 136, shows. On this day, at 10^ a., the 
thermometer was at 26.5, which was the minimum I observed. 
February 21st. — This was a curious example of variable 
"weather in such a climate as Rome is generally supposed to en- 
joy. After heavy rain through the night, the morning, though 
rather cloudy, was fair, and bore much appearance of a fine 
day. It grew worse till about noon (that period which here, 
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as well as in t)ur country, seems to decide altpast universdUy 
the fate' of the day,) when it commenced raining hearily ; and 
the sky was so closely clouded that hopes of fine weather wei^e 
generally given' up. However, from some traces of cirro-cu- 
muli in the S.W.9 to which point I hoped the wind might turn 
from the soiith (for all here depends upon the wind,) I ventur- 
ed to predict a very fine afternoon, though it was at the time 
poiirihg in torrents. In about a quarter of an hour the rain 
stopped, and the sun broke out with greater brilliancy than I 
have seen for several days, which gave, I hoped, a promise of 
future steady weather ; but though the sky appeared almost 
completely cleared, yet in less than an hour it was again rain- 
ing, and. then three or four times alternately raining and fair, 
but dull. In the evening it rained in torrents, till suddenly 
about eight, I fhink, the stars thought fit to shine out, and all 
was dear and serene. This is strange weather for the end of 
February in Italy, and yet it is what we have been accustom- 
ed to for weeks past. 

March 2d. — This day's observations proved very remark- 
ably the sensibility of the barometer to a change of wind in this 
country. At 8 and 9 in the morning the wind rather from 
the north but wavering ; barometer 30.274, stationary. At 1 J 
U* the barometer down to 30.260 ; wind between W. and S.^ 
with strong sirocco and fog coming on. At 11 m. wind the 
same, and barometei* farther down to 30.242. At 12, on look- 
ing at the barometer, I was surprised to find it up to 30.284, 
and suspected an error in the observation, but finding none, I 
examined the wind vane, and discovered that it had shifted to 
the'north with a clearing sky. During the afternoon the wind 
wavered, and the evening proved cloudy and mild ; barometer 
sinking rapidly ; at midnight 30.174. 

March 27th. — After sunset, I observed in the neighbour- 
hood of Naples a very brilliant example of zodiacal light, 
stretching in the form of an inclined cone with curvilinear sides, 
exactly to Aldebaran, about half or three-qtiarters of an hour 
after the sun had sunk. About the beginning of the month I 
observed a similar phenomenon at Home, when the apex 
stretched to th^ Pleiades. 

June 23d. — ^I^ot far from Milan, a 1 tremendous thunder 
stotei occurred at midnight, accompanied with the most bril. 
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Uaat %bfeiung I ^ver «nr, wliiali flfarandfld tbe IndKapein 
the modt splendid laanDer, as bright as noonnday ; and when tbe 
momentary flasb was over, left the eye in a state of exeitation, 
which is hardly to be believed without experiencing it. 

July 22d to 29th. — The weather was very oppressive at 
Paris, particularly from the total want of wind, which rendered 
it almost insupportable. One day, if I recollect right, M. Che- 
valiers thermcmieter on the Quai des Horloges stoodat 84^Fiabr. 

Near Edinburgh^ September lOth.-^On the 8th, the wind^ 
which has been long in the east, shifted to the S. W., yet the 
foggy weather continued. This is what I have frequently bl>- . 
served, that the fog and vapours which, during a course of ess- > 
terly wind, have been accumulating in the west, return when the 
wind has returned to the S. W., for a day or so before the wea^ 
thep becomes fine and clear. At the same time tbe barometer, . 
which had been kept up to the unusual height of above 30.1, 
(400 feet above the sea,) declined. The evening of the 8th 
looked stormy, and a tremendous morning succeeded. From 
10 A. to 9| M., or less than twelve hours, the barometer fell .418. 
It was attended with a violent hurricane and rain. But aboiit 
1 P. M. (on the 9th) the mercury having begun to rise, tbe • 
nimbi and dense cumuli cleared off to tbe east, while drri and 
cirro-cumuli formed an arch over the sky, bringing symptoms- 
of fine weather from the west ; and the evening accordingly 
proved delightfully clear. About 11 p. m. I observed a very 
remarkable auroral phenomenon, which consisted of' variously 
shooting threads of light, forming an arch round Ursa major, 
and at each extremity shooting downwards with peculiar beau- 
ty, although the moon shone at the time.' From above the 
upper point of the arch, beautifully electrified cirri^ rather <rf 
the cpmoid kind, played in long lambent flakes till they com- 
pletely reached the aenith, impelled by a very violent wind, 
whifch blew nearly from the N. W. by N. That these clouds 
were not distant from the earth was evident by the excessive 
smartness of their motions as they spread over the sky, and as 
the strong gusts of wind seemed to impel them at the same mo- 
ment as I felt them, and caused their flakes to play as the flame 
of alcohol does in a draught of air. That they were clouds 
highly electrified I have no doubt, and they obscured bright 
stars. The simply auroral part of the spectacle wasa very briU 
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liant exhibition. < The most violent winds have prevailed yes- 
terday and to^ay» lowering the barometer to 29.090, at which 
itis now stationary, havingfallen more than an inch since the 5th. 
. October 16th. — This day has been extremely bad ; rain 
throughout, and wind in the morning. As yet no prospect of 
good weather ; yet the state of the barometer has been 8.J m., 
29.150; 10 M., 29.214; 4a., 29.304; 8 a., 29.382$ 10 a. 29.886, 
a continued and rapid rise. This seemed surprising during such 
weather ; but on lookitig out in the afternoon I found that the 
high S. W. wind of the morning, which prevailed yesterday, 
and caused the decline of the barometer, was gone ; that the 
aerial currents were in a variable state ; and that from some 
copious smoke at a distance, the upper strata were moving from 
theeast. A considerable reduction of the high temperature which 
the southern gales had brought took place,— a coolness which 
must probably be the cause of the decided increase of pressure 
which our east winds generally occasion. 

December 7th. — This afternoon it blew a perfect hurricane, 
of such violence as I have seldom witnessed. Its effect on the 
barometer was very remarkable ; it had descended seven-tenth^^ 
of an inch from 10 m.^ to 8 a., and at the latter hour the con- 
vex surface of the mercury heaved with great violence to the 
amount of at least .030 inch. On the. 17th a similar pheno- 
menon was observable with very high winds, and T observed 
that the sudden depressions took place Jt^^ before the loudest 
gusts were heard. From the greater adhesion of the mercury 
to the glass, it was more distinct in a common than a boiled 
tube, as the spherical convexity is more protuberant in the 
former than the latter. 

December 27, 1827. — This day the weather changed in a 
very remarkable manner. Tt has for many weeks been mild 
and windy, with -frequent and often excessive rain. The ba- 
rometer has risen almost an inch within three d^ys, and this 
afternoon I observed the wind in the N. £. and calm, (W. and 
S. W. high winds had before prevailed) while the uniformly 
cloudy sky broke into a low clear arch in that direction in a 
very beautiful manner. The arch gradually but very slowly 
heightened, throwing the clouds to the S. E. in an extremely 
angular manner, and the night turned out perfectly clear and 
serene. ^ 
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Art. XXIV. — On Single Vision a/n^d the Unicm of the Optic 
Nerves** By W. Twining, Esq. 

The phenomenon of single vision with two eyes, each of which 
represents a picture of the object we look at, has received va- 
rious explanations, and has been the subject of much inquiry. 
Dr WoUaston has lately promulgated an opinion on this sub- 
ject, which I propose to bring before the Society, for the pur- 
pose of noticing some observations respecting the structure of 
the optic nerves and thalami in a healthy state,-f- as well as 

' investigations of the changes produced by disease, which pre- 
clude us from adnlitting Dr WoUaston^s premises, or adopting 
his conclusions. 

Dr Wollaston believes, that the faculty of single vision with 

' two eyes may be attributed to a semidecussation of the optic 
nerves ; namely, that the contiguous half of each optic nerve, 
on reaching the sella turcica, and there uniting with its fellow, 
does cross and ultimately serve to furnish retina to the nasal 
side of the opposite eye ; the retina of the temporal side of 
each eye being formed by the expansion of half of the corre- 
sponding nerve, while the retina on the nasal side of each eye is 
supplied by the expansion of half of the nerve from the oppo- 

*site side. This semidecussation a^id distribution of the nerves, 

• though not within the reach of anatomical demonstration, Dr 
Wollaston conaders established by induction, from the symp- 
toms of disease in some instances which he relates. 

A case nearly similar to those published by Dr Wollaston, 
came .under my care about four years ago. C. D. a lady about 
twenty yeats of age, and in perfect health, was thrown from her 
horse, while taking exercise in a riding-school. In falling, the 
left shoulder and left side of the head struck against the boarded 

• From the Transactions of the Medical and PkysicaL Society of Calcutta, 
; Vol. ii. p. 161. 

i '^ Vesalius^ Valverda, Aquapendens^ and Losselius^ sometimes found 
the optic nerves separated through their whole course from the hrain to 
■ the eyes ; .and yet persons whose optic, nerves were so separated during lift, 
saw objeets single as other men do ; which would have beim impossible, if 
this sibgl^ (ipl^roTioe had depended on the coi^junction of those neryes/' 
See Porterfield's 1st vol on the Eye, ^c. p- 194, of the Retina and Optic 
Nerve. 
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wall. The shock occasioned a momentary priyation of con- 
sciousness^ but of such short duration, that it amounted only to 
the slightest degree of stunning ; from which she soon recover, 
ed^ and again rode for half an hour. About an hour after 
the fall her sight became impaired, so that half of objects on 
her right, (that is, the left side of persons walking towards her) 
was not seen. On looking at a book, she read with difficulty, 
half of the page being dark ; and she found that she could not 
comprehend what she read, from forget^ting the first part of a 
sentence before she arrived at its conclusioh. A dull heavy 
headach was felt, the pulse became slow and oppressed, coun- 
tenance pale and void of expression, pupils dilated, and vomi^ 
ing came on. 

The slow and gradual accession of these symptoms^ distinct 
from the first effects of concussion, and not immediately con- 
nected with alarm at the moment of the accident, was attributed 
to effusion slowly ^taking place from ruptured vessels, and ap- 
peared to indicate the necessity of active treatment. The patient 
was accordingly bled to Ib.iss. and a general system of depletion 
was adopted in its fullest extent ; at the same time every kinid 
of excitement was avoided, and no food but tea, and a very 
small quantity of bread, a,llow6d for several days. 

In a few hours after the V. S. the whole of objects was pp^- 
ceived, but there was a confusion of sight, objects appearing 
irregular, and tl^eir outlines npt well defined. This symptom, 
with dizziness and a dull headach, subsided gradually ; and 
after several days continuance in the plan of treatment above 
stated, the patient recovered, and has never since experienced 
any similar affection of the sight. In this case, no experiment 
was made to ascertain whether only the half of objects would 
be seen, when one eye was closed. 

We sometimes find, that injuries of the head, sympathetic 
affections of remote parts of the nervous system, and disorders 
of the stomach, as well as those disturbances of the nervous 
system dependent on distress of mind, intense thought, and se- 
vere application to business, produce suspension of the func- 
tions of some organs, and disordered action of others. It is 
diffi(^ult to assign a reason why affections of mind occasionally 
produce the same symptoms, as arose from ooncusaon of the 

s 
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bi*ain in the above instance ; nor is it easy to ascertain how 
mental emotions sometimes suddenly cause those symptoms to 
cease. 

The function of vision does not unfrequently suffer from all 
these causes ; but surely we have not legitimate reason to con- 
clude, that when hemiopsia, or half sight has been produced, ' 
the cause must be lesion of just half the optic nerve, or of the 
whole nerve on one side, between its origin and the union oh 
the sella turcica. On the contrary, lesion, or disease of one 
nerve at the pbint ju^ mentioned has not been attended with 
hemiopsia. 

Many have attempted to show how single vision with two 
eyes is obtained, and also to explain the phenomena of hemiop- 
sia, or half sight. It would be endless to advert to the opi- 
nibns of all who have written on these subjects ; among the 
most eminent we find Berkeley. The theory which his reason- 
ing seems intended to support, ascribes single vision to the cor- 
rections which the impressions made on the retinas by visible 
objects habitually receive from 'the sense of touch ; so that the 
mind was supposed to acquire by degrees the habit of know- 
ing' that objects were single, though the iinpressiod on the or- 
gans 6f sight weW double. 

The assistance and correction which the sense of sight re- 
cces from the toiich, is supposed to be shown by the case of 
the boy born blind, and restored to sight by Cheselden's ope^ 
ration. The same case is adduced as a proof of the gradual 
manner in which the knoD*1edge of the effects of light and shade, 
as iiidi'caUve of the figures of objects, was slowly acquired, and 
by remembering the errors of sight which the touch corrected. 
This boy saw objects sitigle at the first moment his sight was 
restored ; consequently, (if the lens had never transmitted light 
prior to the 6perati6n,) this case is a proof that the faculty of 
single vision is not acquired by habit, but is an original function. 

Smith and Reid mmntained, that single vision arises from the 
two pictures of objects falling on cortesponding poihts of the re- 
tinas. The forfner of those authors believed thie faculty of single 
virion to be acquired by habit, tfad latter coiisidered it an origi- 
lial power {ioss^ssed independent bf habit Cheselden^d case, 
just notided, tends tb decide this j)oint. SmJth says, " When the 

VOL. IX. NO. I. JULY 18S8. K 
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optic axes are parallel, or meet in a point, the two middle 
points of the retinas, or any points which are equally distant 
from them, and lie on the same sides of them, either towards 
the right hand, or left hand, or upwards or downwards, or- in 
any oblique direction, are called corresponding points.^^ 

Wells objects to this, which, he observes, attributes the 
joint possession of one property, to places of the retinas at 
unequal distances from the centres of the optic nerves ; and 
that a point of the retina which is external in one eye, has a 
correspondence of action and sensibility, with a point of the 
retina in the other eye, which is internal. For instance, if we 
look at an object with both eyes, which is removed some dis- 
tance, say 25 degrees, either to the right or left of the place 
immediately in front of us, the pictures fall on that part of the 
retina lining the temporal side of one eye, and the nasal side of 
the other eye. Wells'^s theory, derived from consideratlou of 
visible direction and visible distance, does not appear to explwi 
the difSculty. 

The theory of single vision which Dr Wollaston has lately 
deduced, from the assumed semidecussation of the optic nerves, 
and his reasoning founded on cases of disease in man, together 
with the facts which comparative anatomy afford, completely 
meet the objection which Dr Wells has urged against the theory 
of corresponding points of the retinas above noticed : assign^ 
ing, at the same time, a very plausible reason for that corre- 
spondence in the anatomical structure, arising from the s^ni- 
decussation which he believes to exi$t. ^ 

Now the structure which Dr Wollaston images to exist 
in man, namely, the semidecussation of the optic nerves, and 
the formation of retina thence supposed to arise ; so that the 
nasal side of the retina in each eye is formed by fibres aris- 
ing from one thalamus ; and the temporal side of the retina 
by fibres from the other thalamus ; if admitted in the fullest 
extent that he requires, only accounts for double vision when 
there is disaccordance of the optic axes in a horizontal direc- 
tion. But we find, that non-accordance of the optic axes in a 
vertical direction will also produce double vision, which is not 
accounted for by. the structure which Dr Wollaston imagines. 
M(»*eover, I think the cases and dissections presently to.be 
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stated, will be admitted as evidence that $uch structure does 
not exist in man. 

A person might probably subject himself to be accused of 
adopting an indefinite idea, instead of adducing a demonstrable 
explanation of the interesting phenomenon under examination, 
were he to say, that the c<»isent of action of the retinas and 
<>ptic nerves, whereby we see objects single with two eyes, is 
dependent on sympathy. Nevclrtheless, the anatomy >and phy< 
oology of the human body affords several examples, where in 
like manner we find sympathy, or coincidence of action even 
of distant parts, 16 arise from the structure, and depepd on 
juxtaposition of nervous fibres at their origin. This is nowhere 
more beautifully shown than in the associated action of the in- 
ternal, with several of the external or accessory muscles of re- 
spiration. The latter being chiefly supplied by the spinal ac- 
cessory nerve of Willis, which, though it passes out of the skull 
with the eighth pair, does arise within the spinal canal, from 
those pairs of cervical nerves, which externally give ofiF the 
phrenic nerve to supply the diaphragm. 

The sentiments of Sir Isaac Newton, on the subject of 
sipgle vision, entirely accord with the reasoning of Dr Wollas- 
ton ; indeed, on some points there is almost a verbal accord- 
ance between these two authors. The following extract and 
annexed diagram, from Harrises posthumous treatise on optics, 
published in 1775, proves that the genuine spirit of philoso- 
phical analysis is the same in all ages ; and shows how the in- 
ductive reasoning of great minds on the same points, leads them 
to similar conclusions. ; 

^^ And so there are a vast multitude of these slender pipes, 
which flow from the brain, one-half through the right side nerve 
I L, Plate II. Fig. 14, till they come to the juncture G F, where 
they are each divided into two branches, the one passing by G T 
to the right ade of the right eye a &, the other half shooting 
through the space £ F, and passing by X to the right side of the 
left eye ef. And in like manner the other half, shooting through 
the left side nerve M E, divide themselves at F H, and their 
branched passing by E V to the right eye, and by H Y to the 
left, compose that half of the.retina in. both eyes, which is to< 
wards the left side c d and^ h. 
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** Hence it appears,-— 

" 1*^, Why the two images of both eyes make but one 
image in the brain. 

*• 2d, Why, when one eye is distorted, objects appear double. 

" 8d, Why, though one thing may appear in two places, 
yet two things cannot appear in one place. 

" 4^A, Why, if one of the branches of the nerve beyond 
the juncture should be cut, that half of both eyes towards 
the wounded nerve would be blhid, the other half remaining 
perfect."** 

This opinion of Sir Isaac Newton, though connected with a 
belief that the influence of the brain is communicated through 
the nerves by a most subtile nervous fluid, still mainly rests on 
the assumption of a semidecussation of the nervous fibres. I 
have only copied such parts of Sir Isaac Newtotfs explanation 
as immediately apply to the point in question ; his reasoning 
and the diagram will be found at p. 108 of Harrises Treal^e 
im Optics. 

The following anatomical observations respecting the struc- 
ture of the optic nerves and thalami, and the effects of disease 
on those parts, appear sufficiently to establish the fact, that no 
decussation or semidecussation of the optic nerves exist in the 
human subject. 

Obs. 1. — Mrs Scot had a fungus of the left eye, for whidi 
the eye was extirpated. Several months afterwards the patient 
died ; and on dissection, the left optic nerve was of inky black* 
Hess, and this dark colour extended backwards from the orbit 
far beyond the point where the nerves join. The diseased nerve 
within the cranium was as thick as the little finger^ and the cor- 
responding thalamus new, optic, was about a third larger than 
the opposite one, but of natural structure. The dark colour 
above-mentioned was confined to the left side. On the right 
side the nerve was of its natural size and colour, and was merely 
Attached to the black diseased nerve of the opposite ride 1^ 
cellular shreds, where the nerves come in contact on the sdJa 
turcica. 

This patient had never observed any affection of her eye 
until two years before the operation, when the morbid changes 
commenced ; and in the course oS four months she became 
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gradually blind of the left eye. — See Burss^s Surgical Ana- 
Uyiny of the Head and Necky p. 349. 

Obs. % — Morgagni states, that Hildanus had dissected a sub- 
ject that had been blind of one eye, and found the correspond- 
ing optic nerve wasted, even beyond the usual union of the 
nerves on the sella ttircic€L 

, Obs. S.-'Aman was afflicted with paralysis of the left side of 
the body : there was no perception of light with the left eye, 
and the lids of both eyes were closed. The man died, and on 
dissection, an ounce of coagulated blood was found in the right 
thalamus new, op^ic.* extending into the lateral ventricle. Here 
we find an injury beyond the junction of the optic nerves, pro- 
duces blindness of one eye, not half blindness of both eyes, 
which it might be expected to do, if the semidecussation of 
the optic nerves did exist — See Sir E. Home's Attempt to o*. 
eertain the Ftmctions of different Parts of the Brain. 

Obs. 4.-**A patient was affected with paralysisof the right side 
of the body. Dissection discovered erosion of the right thajift- 
mus nerv. optic. Hemiopsia not noticed in this case.«^-*-See M. 
Bayle on^ pqrdlytic Affections on same Side of the Body,^ with 
orgamc Lesions* 

Obs. 5.*— a patient had hemiplegia of the right side, and lived 
lour years after the first attack. On diasection after death, an 
effusion of blood was found in the right thalamus 92ert;i optki. 
Hemiopsia was not observed in this case. 

Bostan mentions in his work Su/r U RamdUssemefd du 
Cersea^^ that the disease, when deeply seated, most frequent- 
ly affects the corpora striata^ and Thai. nerv. optic. oftJie rigJU 
side. He states that imperfections of sight or blindness are 
freq^ent symptoms in that disease, and scMnetimes ope pupil is 
ipore dilated than the other. But he has not mentioned Jiemir 
0^9, as a symptom. 

Obs,. 6. — Csesalpinus says, ^^ Eepertus est aliquando in ana- 
tome, alter ex nervis visoriis attenuatus, alter plenus ; visus 
autem erat imbebillis in oculo ad quern, nervus extenuatus fer&- 
batiir, habuit enim vulnus in capite circa eand^ partem : ner- 
vus. autem extenuatus non ad oppoatam partem procedebat, s^ 
ad eandem reflefctebatuR ' Visum hoc esit Pisis, anno 1590. 
Unde omnes spectatores argumentum id certuYn existimav^ 
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runt, nervos visorios nequaquam se intersecare, sed coire et 
regredi ad eandem partem." 

Obs. 7. — Vesalius thus relates the dissection of the brain 
and optic nerves of a woman, in L. iv. cap. 4, de Corporis ht^ 
mani Fabrica : — " Mulier nobis obtegit, cui dexter quoque 
oculusab ineunte aetate emarcuerat, sinistro interim integerrima 
Mulieri dexter nervus toto progressu longe tenui'or sinistro vise- 
batur, non solum extra calvariae cavitatem, verum in exortu 
quoque et in dextra congresses nervorum sede. Ac praeter- 
quam quod dexter tenuis erat, durior quoque et rubicundior 
cemebatur, uti sane et in adolescente : sed dexter non admo- 
dum neque crassitie, neqne moUitie adhuc sinistro cedebat.** 

After looking with particular attention to such instances of 
diseased structure in the optic nerves and their thalami, as have 
been observed connected with impaired functions of the organs 
of vision, we may reasonably attempt farther to elucidate the 
subject under consideration, by referring to the most accurate 
researches relating to the structure of the human brain and 
optic nerves in a sound state. 

The labours of anatomists have not as yet detected any de- 
cussation of fibres at the union of the optic nerves on the seUa 
turcica in the human subject. Vicq.-d'Azyr observed, that 
when the human brain was hardened by immersion in alcohol, 
and the union of the optic nerves examined, the medullary fi- 
bres of the superior and inferior surfaces go direct to the eye 
of the same side ; but the central part of this union of the op- 
tic nerves contains a mixed mass, the direction of whose fibres 
could not be ascertained. Wenzel observed the same structure 
of the outer side of the optic nerves at that part, while a small- 
er portion of the inner side of each nerve is inclined obliquely 
towards the opposite side ; but it was impossible to demon- 
strate that any of the fibres crossed. — ^Vide Wenzel de peniti- 
ori Structura CeHhri Homvnis et Brutornm. This precisely 
accords with the evidences from morbid anatomy, in observa- 
tions 1st and 6th above stated. 

Reil and Haller, who dissected and studied the structure 
of the brain with unremitting assiduity, have not been more 
fortunate in their demonstrations than the other authors above 
named. 



and the union of the Optic Nerves. 161 

It is worthy of notice, that dissections have shown some in- 
stances, wherein there was not any union of the optic nerves at 
the seUa turcica in man ; each optic nerve proceeding directly 
to the eye of the same side, and no peculiarity of vision result- 
ed from such structure. 

Obs. 8. — Morgagni, in Book i. Letter 13, Art. 7, mentions 
that Vesalius " had observed the optic nerves to remain sepa- 
rated through their whole course, in a man who had always 
very strong sight.'' He refers to Epist. Anat. 16. p. 14. Mor- 
gagni also states, that Aquapendente and Valverda had found 
the optic nerves in like manner not united ; but that these two 
authors had not ascertained if any peculiarity or disorder of 
vision existed in those persons during life. Vesalius says,— 
** His ille accessit cujus nervos visorios iHo de quo hie sermo 
est, congressu invicem non connasci, neque sese contingere, vi- 
dimus : sed dexter nonnihil ea sede, qua calvariam agressurus 
fuerat, sinistrorsum, et sinister nonnihil dextrorsum reflecteba- 
tur, quasi non coalitAs occasione nervi congrederentur, verum 
ut commode per suum foramen e calvaria prociderent : notissi- 
mum <(uum etiam hoc ductu progredientes, in oculi posterioris 
sedis medium non inserantur. Quam sedulo autem ac soUicite 
ejus viri, cui in eum modum nervi dehiscebant, familiares, num 
iili omnia gemina perpetuo oculis obversarentur, interrogaveri- 
mus, neminem naturse operum cognitione flagrantem ambigere 
sat scio ; at nihil kliud rescissere licuit, quam ipsum de visu 
nunquam conquestum fuisse, visuque praestante semper valu- 
isse, familiaresque de visorui^ duplicatione nihil unquam in- 
teUexisse." 

Obs. 9. — Mr Cheselden relates the case of " a gentleman 
who had strabismus, with double vision, produced by a blow 
on the head. By degrees the most familiar objects came to ap» 
pear single again ; and in time all objects did so, without any 
amendment of the distortion." See note to p. 171 of Trar- 
vers's Synopsis of Diseases of the Eyes, This fact shows, that 
points of' the retinas, not originally endowed with the joint 
possession of the correspondence, supposed by Sir Isaac New- 
toa and Dr Wollaston, to depend on peculiar distribution of 
the optic nerves in the retinas, may by habit acquire that cor- 
respondence. Therefore, independent of the evidence of the 
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previws observaxipns, we hay^ reason to copcli^de that Ae 
structure assumed as the b^isis of their reaspDipg 13 not neces- 
sary to the function of single vision. 

We ?au8t be careful how we attempt to epaploy the facts 
which comparative anatomy aiffords, in explanation of the phe- 
^lomena of vision, as performed by the human subject ; for it 
is reasonable to conclude, that the organ or instrument of sight 

is constructed to accord with the medium in which the animal 

«. • . 

lives^ and that the nature and degree of vision in each animal 
has that particular modification which is b^st adapted to the 
animaPs wants and habits of life. We know that double visioa 
has occurred in man, when, by accident, an aperture has beeu 
£prmed in the iris, besides the natural pupil, so that in fact there 
Vere two pupils.* But we have as yet no satisfactory account 
of the functions of vision in a specie^ of fish, (the Cobitis Ana- 
^?SP^a) whose eye is furnished with two pupils. The cornea is 
opaque in the mmtypUus^ the Murena ccecUia^ and the Gastro* 
ircmchus ccscua. Both the cornea and aquepus hjijiipiour are want- 
ing in the Sepia, in which there is only a thin membrane over 
the lens, tn Lawrence's work on comparative anatomy, we are 
referred to p. 341 of the Biology ofTretiiranWy who states, that 
the retina in the mole is formed by an expausipn of a branch of 
the superior maxillary division of the fifth pair of nerve$.t 
Magendie has observed, that, when birds are blind of one eye 
from the destruction of the cornea, the optic nerve of the blind 
eye is wasted, and this atrophia extends to the optic thalamus 
of the opposite side ; but he did not fiiid the same occurrence 
to take place in mammiferae. 

These and other varieties of structure* which comparative 

• See a case of diplopia from doable pupil by Ragellini, in the ^ct. 
Hafn. No. 1. A. 27.— Also a similar case from two accidental apertures in 
operating for artificial pupil^ in p. 6Q of Sir W. Adams's work on artificial 
pupil^ published in 1814. — In page 231, of Saunders's Treatise on the Eife, 
(1816 edition) is a case of double vision, arising from two apertures in the 
opaque lens, in consequence of unequal absorption after the anterior ope- 
ration for cataract. 

f Magendie and Demoulins ascertained, that the mole has no nerve cor« 
responding to the optic of other animals, and that there exists no foramen 
optioum in the sphenoid bone for transmission of such a perye ; authenti- 
cating fully the observation of Treviranu^. 
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WA\amy.mBkei us aequainted with, so far from illustcatmg the 
iBode in which sight is aeeomjAshed in man, would rather lead 
ns to believe that vision is variously modified in different ani- 
mals, wherever a diflFerent structure is provided by nature. Nor 
does the crossing without any union of the optic nerves in fishes 
and some lizards militate against this general conclusion. It is 
evident, from the position of the eyes of such fishes as are al- 
luded to by Dr Wollaston, that they cannot see the same ob- 
ject with both eyes at one time. 

The eyes are not the only organs of sense which, being 
double, do communicate a single impression to the sensoriuni. 
We have a parallel instance in the sense of hearing. The fact 
is, that we have no proof that there is any more correspond- 
ence between the pictures in the eye, and the sensations pro- 
duced by them in the brain, than there is resemblance between 
the sounds of any given words of a language and the senti- 
ments excited thereby in the sensorium. Nor does it appear 
necessary towards unity of perception of any given object, that 
the impression on the organs of sense should be single. Brown 
has observed, in his PhUosopby. of the Human Mind, that the 
two words he conquered, produced in the mind the same single 
idea or impression as the word vicit. 

I think the aggregate of the foregoing paper will be admit- 
ted as sufficient proof that there is no decussation of the optic 
nerves on the sella turcica in man. If we wish to ascertain 
bow single vision is accomplished with two eyes, we must seek 
other reasons for that phenomenon than those which have been 
assumed by Sir Isaac Newton and by Dr Wollaston. The 
facts above stated appear to me so demonstrative on this sub- 
ject, that I am satisfied those authors, with such evidence^ 
would not have adopted the conclusi<ms they have published* 

Art. XXV.-^OOLOGICAL COLLECTIONS. 

1. Account of one of the Brood of Boa Constrictors, • la a Letter from 
David Scott, Esq. to Geo&ge Swinton, Esq. 

One of the young boas having died, I sekid him down to yon in spirits. 
He was two years and two months old, during which time he increased in 
* See this Journal^ No. Tui. p. 221, and No. ziiL p. 164. 
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length from eighteen iiiches \ajwefeet. It is very surprking that they ^nSL 
not eat any thing of themaelTea, requiring it to he fwced down their throsta 
with a sticky and afterwards pressed forwards with the hands to some dis- 
tance, in failure of which they throw it up. I kept the one I now send you 
upwards of three weeks without food, and still he would not swallow a frog, 
although repeatedly put into his mouth. 
GowAHUTTT, \Qth September 1827. « 

S. Notice of a shower of Insects which fell in a Snow Storm at Pokrqfin 

Russia, • 

On the 17th October 1827, there fell in the district of Bjev, (in the go- 
vernment of Twer,) a heavy shower of snow in the space of about ten versts, 
which contained the village of Pokroff and its environs. It was accompa- 
nied in its fall by a prodigious quantity of worms of a black colour, ringed, 
and in length three-quarters of a verschok. The head of these insects was 
flat and shining, furnished with antennae, and the hair in the form of whis- 
kers, while its body from the head to about one-third of its length resem- 
bled a band of black velvet. They had on each side three feet, by means 
of which they appeared to crawl very fast upon the snow, and assembled in 
groups about the plants, and' the holes in trees and buildings. Several 
having been exposed to the air in a vessel filled with snow, lived there till 
the 26th October, although in that interval the thermometer had fallen to 
8° below zero. Some others which had been frozen continued equally long 
in life, for they were not found exactly encrusted with the ice, but they 
had formed round their bodies a space similar to the hollow of a- tree* 
When they were plunged into water they swam about as if they had received 
no injury, but those which were carried into a warm place perished in a few 
ndnntea.'^^oumal de St Petersbourg, No. 141j( Nov* 14, 1827. 

3. Account of a Battle of Ants. By M. Han hart. 

The author in this memoir describes a battle which he saw between two 
species of ants; one the Formica rufa, and the other a little black ant> 
which he does not name, (probably thefofusca,) In other respects there 
is nothing new on this subject, this kind of combat having been described 
in detail, and in a very interesting manner, by M. Huber, ( Eecherches sur 
les mceurs des Fourmis, 181 0^) a work to which we refer, not being able 
here to enter into the requisite details. 

M.Hanhart saw these insects approach in armies composed of their re- 
spective swarms, and advancing towards each other in the greatest order. 
The Formica rufa marched with one in front on a line from nine to twelve 
feet in length, flanked by several corps in square masses composed of from 
twenty to sixty individuals. 

The second species, (little blacks,) forming an army much mOre nume- 
rous, marched to meet the enemy on a very extended line, and from one to 

* Along with this interesting article we have been favoured with a few of the ia-^ 
sects themselves.— Bo. 

4 
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three individuals abreast. They left a detachment at the foot of their hil- 
lock to defend it against any uxilooked-for attack. The rest of the army 
marched to battle, with its .right nving supported by a solid corps of sere* 
ral hundred individuals^ and the left wing supported by a similar body of 
more than a thousand. These groups advanced in the greatest order^ and 
without changing their positions. The two lateral corps took no part in 
the principal action. That of the right wing made a halt and formed an 
army of reserve ; whilst the corps which marched in column on the left 
wing manoeuvered so as to turn the hostile army^ and advanced with a 
hurried march to the hillock of the Formica rufa, and took it by assaidt. 

The two armies attacked each other and fought for a long time without 
breaking thei^ lines. At length disorder appeared in various points, and 
the combat was maintained in detached groups ; and after a bloody battle, 
which continued from three to fqur hours, the Fomiica rufa were put to 
flight, and forced to abandon their two hillocks and go off to establish 
themselves at some other point with the remains of their army. 

The most interesting part of this exhibition, says M. Hanhart, was to 
see these insects reciprocally making prisoners, and transporting their own 
wounded to their hillocks. Their devotedness to the wounded was carried 
so far, that the Formica rufa, in conveying them to their nests, allowed 
themselves to be killed by the little blacks without any resistance, rather 
tlian abaction their precious charge. 

From tSe observations of M. Huber, it is known that when an ant hil- 
lock is taken by the enemy, the vanquished are reduced to slavery, and 
employed in the interior labours of their habitation.— -^W/^ Univ, Mai 1829. 

4. Account of the Dog Trains of the North-West. By Dr Ltman Foot. 

Thinking it might be some amusement to you, to see the mode of 
travelling in the North-west, Mrs Foot has sketched a dog train which I 
enclose you. Three dogs will carry a man and his provisions. The tra* 
ders travel all over the wilderness with them, over unbeaten snow, gene- 
rally following the course of rivers. 

As night approaches, the traveller seeks a thicket, to protect him as much 
as possible from the wind. He then digs an elliptical hole in the snow, 
.with a snow shoe, at one end of which a fire is built. The bottom is co- 
vered with evergreen boughs, on which he spreads a blanket, and wraps 
himself up, with his feet to the fire. If the night is stormy, large evergreen 
boughs are placed acwfes the hole, supported by the walls of snow on each 
side. Thus the traveUer and his dogs sleep comfortably in the coldest 
weather. 

The dogs are easily trained to turn, halt, and go by the word of com- 
mand. The whip is only meant to crack at them, or give any one of them a 
severe whipping if he is obstinate. When the traveller wishes his dogs to 
turn to the left, he says " chuck" or " chuch," and cracks his little whip 
on the right side of his train ; if to the right, he says '' ge," and cracks 
it on the left side. When they wish them to start or quicken their gate, 
he says <• march," or " avance," (avancez ;) when they wish to turn short 
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about, they most commonly get put, or put one foot out, slew the train 
partly round, and say " vena isse," Cvinest iei,J or as tlie Canadiana pro* 
Bounce ity " vena issit/' making a moticm with the little whip at the saaie 
time. It is astonishing to see with what facility dogs are taught and ma* 
ni^ed. I own a train of dogs, one of which I broke mysel£ They are a great 
•musement to me in winter. I frequently ride over the river^ and a mile 
or two round for amusement, and have, with three dogs, takea my wifit 
and little boy a mile, to make calls on a genteel familyy over the river, 
(a Mr £rwatingen,) who has resided here ten years, carrying on the ftff 
tr^de. 

As to the traveller's sleeping, you will hardly believe what I tell you. 
Those who travel with trains, think no more of sleeping in the woods, in 
the coldest nights, than you would of sleeping on your dining-room carpet. 
There is a little management necessary, however. They first endeavour to 
select a thicket : they next dig away the snow to the ground, with a snow 
shoe, which they always carry, and build a large fire. They then, (after 
boiling their chocolate^ &c. &c.) cover a spot close to the fire, with some 
small boughs of evergreens, such as hemlock or spruce, and if it storms, 
raise a little covering of evergreens over them, a little resembling a rural 
ootl There, with two blankets, they will lie down by their fire, dogs and 
all, and sleep comfortably all night. — Prof. SiUimans Journal. 

5. Rare Insects. — Furia Infemalis and Meggar* 
There exists in Livonia, a very rare insect, whi(^ is not met with in more 
northern countries, and whpse existence was for a long time considered 
doubtful- It is the jpurta Infemalis, described by Linnseus in the Noveamx 
M^moirest de VAcademie d*Upial, in Sweden. 

This insect is so small that it is very difiicult to distinguish it by the 
naked eye. In warm weather it descends from the atmosphere upon the in- 
habitants, and its sting produces a swelling, whieh, unless a prc^r remedy 
is applied, proves mortal. 

'During the hay harvest, other insects named Meggar occasion great in- 
jury both to men and beasts. They are of the size of a grain of sand. At 
sunset they appear in great numbers, descend in a perpendicular line, pieree 
the strongest linen, and cause an itching and pustules^ which, if scratched, 
become dangerous. Cattle, which breathe these insects, are attacked with 
swellings in the throat, which destroy them, unless promptly relieved* 
They are cured by a fumigation from flax, which occasions a violent 
cough. 

6. Account of a shower of Herrings which fell in JlosS'Mre in Scotland. 

A remarkable, though not unprecedented occurrence, happened on Monday 
last in the neighbouring county of Ross. As Major Forbes Mackenzie of Fod- 
(lertyi in Strathpfefier, was traversing a field on his farm, he was not a little 
surprized to find a considerable portion of the ground covered with herring 
fry, of from three to four inches in length. The fish were fresh and en- 
tire, and had no appearance of being dropped by birda^a medium by which 
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they must have heen bruised and mutilated. The only rational conjecturd 
that can be formed of the drcumstance is, that the fish were transported 
thither in a waterspout— -a phenomenon that has before occurred in this 
county, and which is by no means uncommon in tropical climates. The 
Frith of Dingwall lies at the distance of three miles from the place in ques- 
tion ; but no obstruction occurs between the field and the sea, the iivhole is 
a le^el strath or plain, and waterspouts have been known to travel even far- 
ther than this. Major Mackenzie has forwarded a small quantity of the 
fish to the secretary of the Northern Institution.-*/nt«tfmew Courier, April 
1828. 

7. On the Cioatke, 9r Locusts of the State of Ohio. By Or HiLBasTH. 

Our insects are so numerous and so various, that it would take a ytAvane 
to describe them alone^ One of the most interesting and curious of this 
dass is the Cicada. It nearly resembles the harvest-fly, but is smaller. 
They are said to appear only at stated periods, which some have fixed at 
seventeen, and others at fourteen years. I have one record of their ap« 
pearing in this country the 14th of May 1819. I was then told it was 
seventeen years since they were last here, viz. in 1795. They gradually 
disappeared, and by the first of July were all gone. The month of May 
was cold and wet, and very unfavourable to the egress of the cicada from 
the earth* From the 24th of May to the 3d of June their numbers in- 
creased daily, at an astonishing rate. The cicada, or '' locust" as he is 
vulgarly ealled, when he first rises from the earth, is about an inch and a 
half in length, and one third of an inch in thickness. While making his 
jny to the surface, he has the appearance of a large worm or grub. The 
hole which he makes is about the same diameter with his body, per^ndi^ 
enlar, and seems to be made with equal ease through the hardest clay or 
softest mould. When the^ first rise from the earth, which is invariably 
in the night, they are white and soft. They then attach themselves to 
some bush, tree, or post, and wait until the action of the air has dried the 
shell with which they are enveloped : the shell then burs^ on the back 
for abput one third of its length, and through this opening the ciead^ 
creeps as from a prison. Their bodies are then very tender, and they 
ean neither fly nor crawl to any considerable distance. In this state they 
remain until morning, their wings gradually unfolding; and as the day 
increases, they, by little and little, and frequent attempts, learn to fly fbr 
a few feet, so that by night they are able to fly for several rods. In their 
effiirts to disengage themselves firom their shell or envelope, I noticed that 
many of them lost their lives-wither from a want of strength to burst 
away, or from the narrowness of the passage, occasioned by their coming 
to the surfiice of the ground too early ; and the aetion of the air drying, 
bunt their covering before their bodies were prepared for the changes 
In a diary whieb I kept at the time I find llie following observations. 

June 3.--^Ye8tetday the deads were seen making preparation to lay thdr 
eggs. 
June 4.— The dead* begin to deposit their eggs in the tender bnmchev 
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of apple-trees ; they appear to be very fond of young trees of this kind^ 
and of the f<»:e8t»tree8 they seem to have a decided pveferenoe for the beech, 
on which they collect in vast multitudes ; and when any one passes near^ 
they make a great noUe', and screanUugj with their air-bladders, or hag-* 
pipes. These hags are placed ynder, and rather behind the wings, in the 
axilla, something in the manner of using the bagpipes, with the bags under 
. the arms^-I could compare them to nothing else ; and iiideed I suspect the, 
first inventor of the instrument borrowed his ideas from some insect of this 
kind. They play a variety of notes and sounds, one of which nearly imitoites 
the scream of the tree-toad. 

June l3.-^The cicads still very busy depositing their e^s in the tender 
branches — which branches die and fall off. The male only makes. the 
singing noise from the bladder under his wings. The female has no wind 
instrument^ but an instrument like a drill or punchy in the centime of her 
abdomen^ with which she forms the holes to deposit her eggs — the same 
instrument also deposits an egg at the instant the hole is made. The 
punctures^ or holes^ are about an eighth of an inch apart^ and in the heart 
or pith of the branch on its under side.' One cicada will lay an immense- 
number ; by the appearance of one I opened to day each fly is furnished 
with at least one thousand eggs. 

May 27. I find the following record.—*' This day, and for two or. three 
days past, the locust, or cicada is beginning to appear in vast quantities, 
on the trees and bushes in the woods ; they seem yet not to be fully grown, 
nor very.active, but are easily caught. ' The hogs .are very fond of them 
and devour all they can find, and indeed they seem to have commenced 
their attack on them, by rooting, before they left the ground. It is thir« 
teen days since they first began to break from the earth, but did not leave 
their holes* in any great numbers, on account of the cold, till lately." The 
last of June, the dcadffi gradually disappeared. At this time the females 
were very weak and exhausted ; and someiwhich I examined appeared to 
have wasted away to mere skeletons, nothing remaining but their wings 
and an empty shell of a body. Since that time few or none have appeared 
in this county ; but I have heard of their being seen in some of the neigh- 
bouring states, I believe east of the mountains. 

Wl^le the cicads remained with us, I could not discover that they made, 
use of any kind of food, although I examined them repeatedly and par- 
ticularly for this purpose. AH the injury they did to vegetation was in 
depositing their eggs ; by this process they materially ii\]ured, and, in some 
instances nearly destroyed, young orchards of apple-trees. Many of them, 
to this day will bear ample testimony to the trudi of this remark, in their, 
mutilated limbs and knotted branches. 

In addition to the foregoing observations, I have learnt to a certainty, 
that it is seventeen years since the cicads were here before. Early in the 
spring of 1795, a clearing was commenced eight miles above this place, 
on the Muskingum, and an orchard put out on the piece* perhaps half an 
acre, that was cut over before the cicads appeared ; the rest of the clear-. 
ing was made the same season, after they had disappeared. When they 
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* 
again appeaiied in 1812, it waB observed by Mr Wright, the occupant of 
the land, that not on^ cicada came out of the earth on that piece Of ground 
where he had cut the trees before they appeared in 1795 ; but that on all 
the rest of the land, wherever there was a stump, or a tree had stood, the 
earth was full of holes made by the ascending cicade. These facts are in 
my mind a sufficient evidence that ^t is seventeen years between the lay- 
ing of the egg, and the reappearance of the cicada. Through how many 
transformations they pass, is to me unknown ; but from the length of time 
they lie in the earth, it is probable the changes are more than one. But 
that they do not travel far is evident, from their coming up immediately 
by, or under the spot, where the tree stood in which the eggs were depo- 
sited. — Prof. Silliman's Journal, No. xxii. p. 327. 



Abt. xxvl— history of mechanical inventions and 
of processes and materials used in the fine 
and useful arts. 

The following important articles connected with the theory of the steam 
engine have been kindly communicated by W. J. Henwood, Esq. Mem- 
ber of the Zoological Society, and of the Royal Geological Society of Corn- 
wall. They form the principal part of a small pamphlet just published for 
circulation among the practical men in the mining districts of Cornwall. 

1. Observations on the Performance of the Engine at Huel Toumn recently 
erected by Mr Samoet. Grose.* 
The various forms of steam boilers have been very ably described by 
Mr Taylor ; fh>m whose observations it appears that in some of those used 
in Cornwall, the heated air, after having passed through the cylindrical 
iron tube A, Plate II. Fig. 12, which is surrounded with water, and in 
which the fire place is situated, returns through the flue B, which passes 
horizontally underneath the boiler, to the end at which the fire is situated ; 
here it divides, passing through CC into the flues DD, and through them 
is conveyed along the sides of the boiler, and thence escapes to the chim- 
ney, a a is the part of the boiler filled with water, and b is the reservoir 
of steam. It will be observed that the upper parts of DD approach very 
near to the surface of the water ; and as the heated air is carried so many 
times round the boiler, it seems probable that but little heat is carried off 
to the stack. I am not aware that the side flues were ever before carried 
80 near the water line, as above represented ; but this is the manner in 
which they are now constructed at Huel Towan* There are very many 
instances in which the air passes from A to DD, thence to B, and thither 
to the chimney. The diameter of the cylinder of the engine, on the per« 

• * Sinee the following article was written, this eDgine has been found to oontnme 
•fifty-fonr bushels of Swaosea coal in 26 hours ; and its average performanoe for the 
tine was 8792 miUions of pounds, raised one foot high by the combustiMi of one 
bushel of coalSi— Ed. 
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fytmaxice of which' I intend tndking isofne ohsef vations^ is 80 inches. The 
piston making a stroke of 10 feet approaches to \irithin 3 inches of the 
cylinder cover. The air pump is 36 inches in diameter. The load of the 
engine is (forcing) viz. 273 feet of 11 inches in diameter 

463 16 ' 

55 16.5 

63 12 -' 

It works without intermission, and in the month of January made 274^320 
strokes^ consuming 9034 bushels of Swansea eoal. The packing of the 
piston may be supposed to be about six inches in depth ; the area of the 
rubbing part is therefore 10,472 feet ; but the friction on every foot of the 
surface of a piston is said (Farey on the steam engine,) to be about 288/^^. 
the amount of this is consequently * • 3015^936 Uts, 

The area of the rubbing part of the air pump is 3^927 feet^ 

and estimating the fHction at 144/16^ per foot^ - 565^488 

'Hie depth of the packing surrounding each of the forcing 
pistons may be estimated at 9 inches, and the circumfe- 
rence of the whole of them' 14,5299 feet ; the friction per 
foot being considered the same as fbr the air purnp^ 1569, 2256 

The mean temperature of the column of water being esti- 
mated at 69% its weight is about - - 59662^349 



The whole load of the engine being - - 64812^9986 ibs. 

Or 10;917 lbs. per square inch of the area of the piston, or equal to 22>21€ 
inches of mercury. But the pressure of the steam in the boiler is about 
equal to a column of 71,15 inches of mercury ; therefore, the steam from 
the boiler must occupy about .38224 of the length o£ the cylinder. Per* 
haps .35 may be nearer the truth, a small portion more being required to 
overcome the iriction of the working parts ; this ^ves 24.9 inches of mer« 
cury as the pressure of the steam contained in the cylinder at the termi-^ 
nation of the working stroke. 
The capacity of the cylinder is about^ - 349,07 cubic feet ; 

this must at every stroke be completely filled. 
The space between Uie piston and cylinder oover^ nozle> 

&c. 10 cubic feet to be, 65 filled every stroke, is about 6.5 f 

Therefore 355,57 cubic feet of steam of the pressure of 24.9 inches of merT 
cury are to be expended at every stroke. 

355^57X274320 _ 47954^75 ^^^^ ^^ ^hich reduced to the pressure of 

2034 
30 inches of mercury 39802,4425 feet of steam ; or 23,03382 cubic feet of 
water converted into vapour, of the atmospheric pressure, by the combus- 
tion of a bushel (84 lbs.) of coal, exclusive of that condensed in the case. 
The increased weight of the column of water in the pumps, arising from 
its oompresBion, seems too little to be worthy of a separate investigation. 
The load on ihe air pump is at the commencement very little ; but lowwds 
the termination of the stroke, its piston is sulQeyrt to the pressure of tbt 
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atmosphere. This is in the present case equal to about 15267 lbs/ It 
. seems probable, that the momentum of the machine^ and matter in motion, 
overcomes a considerable portion of this ; but it will draw very largely on 
our credulity, to imagine that no more steam is required to work the en- 
gine than if this ac^unct were dispensed with. An addition to the quan- 
tity of steam necessary to the operation of the engine must certainly ob« 
tain ; but as we have no precise information on th« value of the inertia, we 
have no data for calculating the increase of quantity required. We are also, 
much in the dark on the subject of the relative quantities of heat given 
out by elastic fluids in a known period of time, when raised to various 
degrees of temperature, and moving with different velocities. From such 
van investigation, we may reasonably expect much valuable information^ as 
to the most economical application of heat, and the requisite motion of air, 
in the 'flues of steam boilers, which might be derived. * 

2. On the quantity of heat disengaged by the combustion of a bushel of coal. 
According to Dr Ure, one pound of coal will yield & cubic feet of gas ; 
consequently a bushel (84 lbs.) will give 420 feet. Dr Henry considers 
that 2 measures of carburetted hydrogen, 2 measures of carbonic oxide, 
and 15 measures of hydrogen, constitute 19 measures of coal gas. Hence 
the constituents of a bushel of coal are : Carburetted hydrogen — 
% 45, 16 cubic feet, weighing 3,2206885 lbs, carbonic oxide. 

45, 16 • 3,2206885 lbs* hydrogen. 

329,68 1,7237 lbs- carbon. 

(75,9) say 75,5 lbs* 

Mr Dalton ascertained that the combustion of 1 Z6* of hydrogen extricated 
sufficient heat to melt 320 lbs. of ice. 

I lb. — carburetted hydrogen 85 — — 
1 lb' — carbonic oxide 26 — *- 

i lb* — charcoal - 40 

and it is well known, that the heat required to convert ice into water of 
the same temperature, would have increased the temperature of an equal 
quantity of water, about 150** ; consequently the heat extricated by the 
combustion of the 

Hydrogen— 1,7237 X 320 X 150 =r 82737,6 

Carburetted hydrogen, 3,2206885 X 85 X 150 == 41063,178365 , 
Carbonic oxide, 3,2206885 X 25 X 150 = 12077,581875 

Carbonaceous matter, 75,5 X 40 X 150 = 453,000, 

588878^,36024 representing the number of degrees which the combustion 
» 

* The preceding investigation proceeds on the assumption, that the steam in the 
cylinder is, when the steam valve ckMes, of the same density as that in the boiler'; 
and in both the same as when the valve is opened ; but this is incorrect. There 
is an increase of space, and the velocity of the piston increases. For the satisfaction 
of those who wish to extend my calculations, the contents of the reservoir oi .steam 
in the boilers, pipes, &c is about 520 feet, the engine makes 7 stroke per minute» 
and I imagine the working stroke to be made in about.a 100 or 1 4-6 second i 
time, the diameter of die steam valve being 8 inches. 

VOL. IX. NO. I. JULY 1828. L 
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of a bushel of ooal would increaie the temperature of a pound of walcr^ 
proTided it could he retained in the liquid etate, and without inpreaiBiiig tto 
capacity. ^'^^ ^f J^°f ^ =M813 cubic feet of water converted into 

Bteain^ by the combustion of one bushel of coal* * This is much below the re- 
sult obtained by Mr Grose at Huel Towan. . Mr Dalton's experiments^ 
which we have assumed as data in the preceding calculation^ were conducted 
in such a manner as to give the lowest possible results ; the ignited matter 
iinder experiment being placed in contact with the vessel containing the 
ice, without the application of any contrivance to prevent the radiation or 
conduction of heat through the surrounding medium. The vessel itself 
was of tinned iron> and it is to be presumed its sur&ce was bright or polish- 
ed. Certainly the quantity of heat absorbed by it must have been very 
small in comparison with the whole given off by the combustible; bright 
metal being known to absorb a very sm^U portion of the h^at impinging 
against it. But one portion of the heated air must have been displaced by 
its successor, before it could possibly have parted with its superabundance 
to the vessel. Much of the difference , between Mr Dalton's ^experjmenta 
and Mr Grose's results may thus be accounted for. 

In Mr Watt's time^ the evaporation was from 8 to 12 cubic feet of water 
with each bushel of coal ; and since that period some highly impintant 
improvements have been inade in the construction of steam boilers. 

3. On the Steam Case, 

The cylinders of steam engines are frequently surrounded with cases^ 

ocmtaining steam of the same elasticity as that in the boiler. The water 

proceeding from the condensation which takes place in the ^aae was for a 

considerable time allowed to pass off without further use ; — ^but it has 

, subsequently been the practice to return it to the boiler. 

The object of the case was to prevent condensation taking place within 
the cylinder, - But we shall see tl^t the application of heat in this manner 
is by no means advantageous. As far as experiments hitherto published 
affiwd us a cluOj we will endeavour to investigate it in the case of the 
engine at Huel Towan. 

MM. De la Roche and Berard found that the capacities of equal volumes 
of air «nder the pressurea of 99.2 and 41.7 indies of mercury were nearly 
as 1 : 1^2396 differing from the ratio of the pressures or densities which 
isl: 1,358. 

If we soppoee the densities and capacities to be in this ratio to each other; 
then under a pressure of 24.9 inches of mercury .8983* 
29,2 ■'■ 1,000 

39,6 ■■ 1,915 

71,15 1,91 

* I am aware of having omitted to notice the ammonia and tar, but the fomer 
as probably not decomposed, and the quantity of heat from the second greater than 
an equal weight of carbon would have given, is fully required to volatiliae the other 
combustible substances, which assume the eUstic state. 
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* A« air and steam out of contact with its generating water, fbllow the 
same ratio of expansion, — in the absei^ce of experiments on the suljecty 
it seems seasonable to si^ipose that their capacities tary as one another, 
and consequently that the capacity of the steam in the case— 1,910, whilst 
that of the steam contained in the cylinder at the termination of the work- 
ing stroke— .8983 for eqnal volumes ; and for equal weights that of the 
former, — .02684 whilst that of the latter — .03607. It <k>nsequently re- 
quires that 3607 parts hy weight of steam of a pressure equal to that of 
71,15 inches of mercury be cooled; in wder to heat 2684 parts of the 
pressure of S4^9 inches, the same interval of temperature. 

Fxo^ the law of Marriotte it follows that the elastic force of a given 
weight of any elastic fluid X the sphere of its action, will give the same 
quantity) whatever may be the temperature, pressure, or density; pro- 
vided the whole qiumtity of beat in the mass suffer no increase or diminu- 
tion ; and hence friction and capacity disr^arded, we obtain the samere- 
ikilty whether a given quantity of water and caloric, in tfaelbrm of vapour, 
act on a sur&ce of 8, or 80 inches in diameter. 

. In the uge of a steam case it appears that a portion of ste^m is deatroy- 
^, in order to communicate to another portion a force so considerably less 
than wh^t would have been obtained by adding their volumes together, as 
the diifl^enoe between 2684 and 3607. The former representing the efibct 
produced on the steam in the cylinder by the abstraction of heat from the 
case ; and the latter what would have been the e£feot of the steam conden- 
sed in the case, had it been employed in the cylinder. 

But the quantity of injection water will be augmented by the steam 
withiin the cylinder acquiring an Increased quantity of heat after its admis^ 
don there ; the load of the air pump being of course proportionally great- 
er ; the sui^ce exposed to the cooling influence being enlarged by the 
application of a case. Mr Woolf and Mr Grose usually employ steam 
cases, wkich, with the upper parts of the boilers, the steam pipes, cylinder 
corer^ nozsles, &c. are surrounded and covered with from 10 to 14 inches 
ia thickness, «f ashes, saw dust, or powdered charcoal. 

B«foi« the application of w^ich I was informed by Mr Hocking, en- 
gineer i^ the Consolidated Mines, the quantity of ateam condensed in the 
case of a 90 inch cylinder, and working with steam oi a p re ssu re o f Tibout 
70 inches of mercury gave 81,6 cubic feet of water in ^4 hours. 

Mr Sims has recently adc^ted a xdan, which, if it can be so carefully 
managed by the engine-men as to avoid charring the packing of the piston, 
seems preferable to a steam case^ It is making the flue, frotn the boiler 
to the chimney, around the cylinder. But it is doubtfiil whether the ad- 
vantage obtained in the cylinder be not counterbalanced by the increased 
burden on the air pump. 

^ On the quantity of heal which passes to the chimney, in Engines work* 
ing with high pressure steam. 
The sulgect of the economy of high pressure steam is one of the most 
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difficult parts of the theory of steam engines^ and at the same time one of 
the n^ost interesting. 

I have before observed, that the i-edstance being the Fame, the quantities 
of water and caloric are in ordinary cases equal, whatever be the dimen- 
si<His of the, piston. It is of course understood that I mean when acting 
against a vacuum. The loss of heat by the conducting power of the air, and 
by radiation, may be in a great measure prevented by the application of 
thick coatings of non-conducting matter. But there is yet another cause, 
which, although of importance, seenis to have been hitherto overlooked ; — 
at all events it has not been submitted to calculation. I allude to the large- 
er quantity of heat which must of necessity pass to the chimney, when the 
steam is of great elastic force, than when only a little above the atmo- 
spheric pressure ;-r-supposing it in both cases to pass off when at the same 
temperature as the steam in the boiler, below which point it is obvious it 
cannot be. * > 

In a former part of our investigation we have seen that the quantity of 
hydrogen from a bushel of coal is 1.7237 lbs, which by combustion yields 
of aqueous vapour, - - - ' 14,5133 lbs. 

The oxygen required for combustion being derived from the 
atmosphere, the quantity of azote with which it was 
mixed, and is also heated^ is, - - 55,1584 

75,5 lbs, of coke by combustion gives carbonic acid, 276,82 

The aaote mixed with the oxygen here combining, 805,28 

3,2206885 lbs of carburetted hydrogen by combustion is cou- 
j verted into carbonic acid, - - - 8,8568933 

a queous vapour, - - 7,2466491 

The azote mixed with the oxygen entering into combina- 
tion is, - . - - - 51,529116 
3,2206895 lbs. of carbonic oxide by combustion become 

carbonic acid, - - - 4,9610777 

and bringing azote, - - - ' ^ 6,9615568 



The whole weight of aqueous vapour being, 21,759849 lbs. 

' ■' c arbonic acid, . - - 290,637971 



-azote, - - - 918,929072 



But assuming as data for our calculation the before-mentioned experi- 
ments of De la Roche and Berard, we obtain the following quantities re- 
presenting the pressures and capacities : — 

* llDder ordinary circumstances, it seems probable that the air passing into the 
chimney is of a temperature much above that of the steam in the boiler. Mr Sims 
informs me that at one of the engines in Huel Vor Mine, the air in the chimney 
was 318*— The steam at that time was probably not above 270*, and the. damper 
open about half way. 
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In mercuiy 


. Equal bulks. 


Equal weights. 


Aqueous vapour S9,84 


1, 


,033512 


38,2 


1,175 


,03076 


71,15 


1,91 


,02684 


Azote, 29,8^ 


,510204 


,017098 


38,2 


,59919 


. ,0156934 


71,15 


,9745 


,013696 


Carbonic acid, 29,84 


,64 


,021372 


38,2 


,74948 


,019622 



71,15 1,2181 ,017120 

But tbe result will be the same if we suppose the capacity to be tnvo- 
riable, and the qtumtity of matter to be increased, in the same proportion, 
as the capacity increases by enlargement of volume ; and in order to fiici- 
litate our calculations we will proceed on this assumption. " 

We then obtain for the weight of the vapour 27,16743, and 

this reduced to the standard of water as 1 : ,8474. 23,02168 

For the weight of the azote, 1 147,11225, which reduced as 

1:2754, - - - - - 315,91471365 

For t^e weight of the carbonic acid, 362,839644, which re- 
duced as 1 : ,221, - - . 80,18756132 



419,12395497 
Now, supposing it to be required to ascertain the quantity of heat going 
to the chimney when steam of 225° or about equal to 38,2 inches of mer* 
cory is employed, and when that of 265° or 71,15 inches Is used, the air 
in both cases, to escape at the same temperature as that of the steam in the 
boiler. 

Then 419,12395497 X 40—16764,958 1988 Ihs. of water raised 1°, or 
1 lb. of water raised 16764°,958 1988-^60000, = ,2780826 of a cubic foot 
of water more converted into steam of 225° than of 265°, with a bushel of 
coal. It will be observed that for the quantities of heat extricated during 
combustion, I have here, as well as in my preceding observations, ass^umed 
those given by Mr Dalton. 

5. On the increase of elasticity which obtains, when ^team removed from 
contact with its generating water is heated. 

According to Mr Ivory " the heat extricated from air when it under- 
goes a given condensation, is equal to f of the diminution of temperature 
required to produce the same condensation, the pressure being constant." 

.Whence it seems to follow, that when a given expansion of volume ob- 
tains the quantity of heat absorbed is equal to f of the increase of tempe- 
rature required to produce that expansion. We shall suppose that a quan- 
tity of heat represented by 960'' is required to convert a' cubic inch of 
water into steam ; double the quantity of heat wjll of course vaporize 2 
cubic inches of water, which will give about 3456 cubic inches of steam, 
of the pressure of 30 inches of mercury. Now 960° will convert one inch 
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of water into vapour^ of which the capacity is to that of water as ^6474 : 1, 
consequently the quantity of heat which wilt raise a given weight of water 
960**, will raise the same weight of steam 1133''— and 824° + f 824°= 
1133° and as an increase of 1° of temperature will produce on the elastic 
fluids an expansion of ^^^ of the initial volume ; 824'' will augment the 
' volume 2965,2489 or increase 1728 inches to 4693,248. 

Hence it appears that a given quantity of heat, when applied to water 
in the usual manner, produces an effect represented hy 3456, 

And tfiat when one-half of the same quantity is applied to water, 

and the other half to the steam generated by the first portion, 

the effect is represented by, 4693,248 

giving to the second mode of application an advantage equal to about ,958 
^ the total efficiency of the heat, when wholly applied through the aqueous 
medium. On examination it will be observed that this result is lower 
than that obtained by Mr Gilbert. 

It appears that were the amount of inertia to be overcome at the com- 
• ^ mencement of the stroke inconsiderable, the expansive mode of working 
could be carried to but very small extent ; it being the necessity of a much 
greater force than that required to keep the load in motion, when otice 
moving, that permits the steam entering the cylinder and acting on the 
piston, to acquire an elasticity greater than sufficient to continue the nbo- 
tion. Consequently, that, if the force of the steam in the boiler be not 
oonsiderably greater than the load on the piston, motion cannot obtain. In 
&ct, that the steam engine must of necessity have always worked expan- 
sively, although probably in the commencement of Mr Watt's career, in a 
less d^ee^than it afterwards obtained. The advantage accruing there- 
from belongs, therefore, in some degree to engines worked by steam of low 
elasticity. I believe the additionalquantity of steam which is required, in 
order to supply the diminution of elasticity attendant on the increased ca- 
pacity, by enlargement of volume, has never yet been taken iuto account^. 

This will be greater as the eUstic force of the steam employed increases, 
and is certainly an additional argument to the many already adduced, against 
the use of high pressure steam. The amount of this drawback may be 
calculated without difficulty. But before we can arrive at a correct, esti- 
mate of the quantity of steam required for an .engine of given dimensions ; 
i( seems that the amount of inertia should be accurately Ascertained; and 
as the dimensions of the shaft work, and the amount of friction vary so ^ 
very much, it appears that an extensive series of experiments on this point 
are much to be desired. It has long been acknowledged by the most stre- 
nuous advocates of the economy of highly elastic steam, that the effect ob- 
tained has been considerably less than theory led them to expect. 
**» 

ft. On the use of Steatile or Soapsione for diminishing Friction in Mtteki" 

nery. By Mr E. BailsV, Boston. 

This mineral has beeti long in Use at the extensive manufactories at Lo- 

weU, in North America. For this purpose it is thoroughly pulverised, and 

tfien mixed with oil, tallow, or tar, whichever may be the best adapted to 
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die use' for which it ifi desigi!ied. It is of emme important to procure that 
which 18 ftee from grii; and it can be purified in a good d^;ree by tnix-^ 
ing the powder with oil, and diluting it after it has stood a few minutes'; 
The heavier particles will form a sediment to be rejected. It is used on all 
kinds of machinery where it is necessary to apply any unctuous substance" 
to dimmish fViction ; and it is said to be an excellent substitute for the 
usual compositions applied to carriage^wheels. 
» Some idea of the yalue of soapstone, in this use of it, may be fbrmecl 
iirom the following fact, communicated by D. Moody, Esq. the superinten- 
dent of the tar-wcnrks on the Mill-dam, near Boston :— •Connected with the 
rolUng-machine of that establishment there is a horizontal balance-wheel 
weighing fourteen tons, which runs on a step of five inches diameter, and 
makes from seventy-five to a hundred and twenty-£ve revolutions in a mi- 
nute. About a hundred tons of iron are rolled in this machijie in a month'^ 
yet the wheel has sometimes been used from three to five weeks without 
inconvenience, befbre the soapstone has been renewed. . The superinten- 
dant thinks, however, that it ought to be more frequently applied. ^ 

This use of soapstone was discovered at LoweU by an accident, the cfr- 
ORnstances of which it is not necessary now to repeat. It ia sufficient to 
say, that it is r^arded by those who have used it as an invaluable di^co^ 
very. I hsve been assured that it has never been known to fail of pro- 
ducing the desired resulti when applied to machinery which has begun to 
be heated, even in those cases where nothing else could be fbond which 
would answer the reault.— ZVojp Sillimans Journal of Science, No. xxvii. 
p. 19S. 

. 7* Anemoscope for ascertaining the Direction of Slight Winds: 
By Mr B. M. Fosteb. 

This instrument consists of an octangular box, Plate II. Fig. 1S» with a 
tircular opening in each of the sides. Widiin the box pieces of blotting* 
paper are fastened which cover the openii^ On the top of the box is s 
tin tube or socket having a cork, with a ring by which it may be suspend- 
ed in the air from a tree. If preferred, the cork may be tidten out, and 
the box may be {daced in an inverted position on a pole, the upper end ef 
which goes ioto the tin tube. 

The method of using this instnnnent ia to.wet equally all the portiona 
of- blotting-paper which appear through the holes, and then place the in- 
strument -in its proper position. When it baa been exposed a short time 
to the air, we must observe which portion of blotting-pa^ has dried most. 
^' Thin slabs of slate or o{ stone, which easily give out moisture," says Mr 
Forster, ** wouM be far preferable to using blottingi-paper. This instru- ' 
ment is fbunded on the principle by which I have underatood sailors as- 
certain the course of the air in a cahn, which is, by wetting a finger, and 
holding it up in the air ; then, by feeling whif h part becomes byevapora- 
tion cool, they judge from whence the current of air flows* It is obvious 
that when the sun shines erroneous conclusions may be made without due 
attention."— Zxmefon Jtmmal of Arts^ 
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This iDstrument would be greatly improved if a thennometer which re-^ 
gistered the lowest descent of the mercury, and having its bulb covered 
with wetted paper, were placed in each of the openings. By examining 
the state of the thermometer after a given time, we would be enabled to 
determine what had been the state of the winds during that time. In this 
way we would obtain, in the absence of the observer, a record of veering 
or changing winds, and would gather much information respecting what 
took place during a certain period. It would be easy to keep the bulbs of 
^ all t^e thermometers constantly wet. A greater number too might be used, 
and they inight be so placed that one of them woidd not be affected by a 
wind blowing at any given inclination to the direction of the face on which 
it is placed. — Ed. 

8- Xotice of a Pyrometer for measuring high Temperatures. By James 
Prinsep, Esq. Benares. 
After trying various plans for pyrometers, Mr Prinsep gave the prefer- 
ence to one founded on the following principles :— 

1. That the fusing points of the pure metals are fixed and determinate. 

2. That those of silver, gold, and platinum, comprehend a very exten- 
sive range of temperature ; and 

3. That between these three fixed points in the scal6 as many interme- 
diate ones as may be required will be obtained, by alloying the three me- 
tals together in different proportions. When such a series of alloys haa 
heen once prepared, the heat of any furnace may be expressed by the. alloy 
of least fusibility which it is capable of melting. The determinations af- 
forded by a pyrometer of this kind will, independently of their precision, 
have the advantage of being identifiable at all times and in all countries. 
The smallness of the apparatus is an additional recommendation, nothing 
more bei% necessary than a little cupel, containing in separate cells the re- 
quisite number of pyrometric alloys, each of the size of a pin's head. Thci 
specimens melted in one experiment need only to be flattened under the 
hammer, in order to be again ready for use. For the purpose of concisely 
registering the results, the author employs a simple decimal method of 
notation, which at once expresses the nature of the alloy, and its corre^* . 
ppondence with the scale of temperature. As the distance between the points 
of fusion of silver and gold is not considerable, the author divides the dis- 
tance on the scale into ten degrees ; obtailiing measures of each by a suc- 
cessive addition of ten per cent, of gold to the silver, the fiision of which, 
when pure, marks the point of zero, while that of gold is reckoned at ten 
degrees. From the point of fusion of pure platina to that of- pure gold, 
the author assumes 100 degrees, adding to the. alloy which is to measure 
each in succession one per cent, of platina. The author then enters^into 

a detailed account of the method he employed for insuring accuracy in the 
formation of. the requisite series of alloys, and of various experiments un- 
dertaken to ascertain their fitness as measures of high temperatures. The 
remainder of the paper contains the recit^ of the author's attempts to de^ 
termine, by means of an apparatus connected with an air thermometer, the 
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vdation wbidi th^ fiuing point of pure silver bears to the ordinary tfa^r- 
mometric scale. A fiUl account of these proceedings, which was read be*- 
fore the Royal Society of London, will probably appear in the next volume 
of their Transactions. 

9. Method of making Ultramarine, discovered by M. Tun el. 
This most important discovery, which- will give the greatest satisfac- 
tion to painters and all the lovers of the fine arts, was announced to the 
Academy of Sciences in February last. The fortunate discoverer of this 
process, which will very properly be kept secret for some time, was made 
by M. Tunel, inspector of guiipowder and saltpetre. It was by following the 
analysis of M. Clement Desormes that he succeeded in the direct formation 
of it, and what he obtains is actually finer and more brilliant than the 
natural colour. M . Tunel has already been able to supply the public with 
ultramaiine at one guinea per ounce, the cdour having hitherto been sold 
ftom two guineas to two pounds ten shillings per ounce* He expects, how- 
ever, to be able to sell it at a more moderate price. Le Globe, Fev. 9, 1828. 
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I. NATURAL PHILOSOPHY. 

ASTRONOMY. 

1,' Spots on the Sufi, — ^Towards the middle and end of May 1828, the sun 
appeared covered with a very unusual number of spots, one of them of ex- 
traordinary size. On the 23d, when I observed it with great care, it was near- 
\y in the centre of its path across the sun's disc, when I estimated the penum- 
bra at ^ of the sun's diameter in breadth, which gives about 1' 6" for the 
angle which it subtended and near 31,000 miles for its absolute extension. 
The dark nucleus of the spot was not uniform and unbroken, when examin- 
ed with a considerable power : it appeared, espedally towards the edges, 
composed of smaller spots in a state of aggr^ation, and forming pietty near- 
ly a square rounded off at the comers, of which form the penumbra closely 
partook, except that at one point it stretched out considerably to the west and 
included three minute spots in that direction ; but this partial extension was 
not counted in the preceding measurements. Yet this formed only one of 
seven points on the sun's surface in which spots were distributed, in some 
places single spots, in others groups of three and upwards. In all, there 
were at least 22 or 23 spots visible on the disc, — a sight very rare and ex- 
tremely interesting. Cloudy weather has gefierally prevented me from pur- 
suing farther my observations. The weather was particularly warm dur- 
ing the cpntinuance of these spots, as I also observed to be the case with 
the great spots of June 1826. See this Journal, Number x. p.' 245. 
June 6, 1828. A 

2. M, Damoiseau on Enckes periodical comet»^^M» Damoiseau has 
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iBftde the Mewing calealatiMis with lespect to EnciDeftooiBet. Theyt 
the Tarlatkms whkh have occurred in iti elemenls ; aad^ wImH is purtiM^ 
larly interesting^ they mark the places in wfaidi its return nuty be looked fit 
in the present year. 



Passage of Perihe- 
lion. 
1805. Not. 22.006|0. 
1819. Jan. 27752 
1822. May 24.494 
1825. Sept. 17-084 
1829. Jan. 10.867 



£ccentri- Long, of Long, of 

dty. Perihelion. Node. 

►.84«4667 156« 43' 0" 334° 18^ 29^ 

0.8484517 156 59 1 334 27 36 

0.8445479157 II 29 334 19 32 

0.8449784 157 14 30 334 23 8 

0.8446862|]57 18 35 334 24 15 



Inclination 
of Orbit 
13* 36' 44'' 
13 3JB 33 
18 22 25 
13 23 29 
13 22 34 



Mean daily 

Motion. 
1073" 4877 5 
1076 7791 
1069 4l58f2.S 
1070 
1069 646^^.^4300 



Major 

Semiaxis. 

2.218912 

2.214388 

224542 

0866f2^.223611 



R. Asc. 
26* 
26 47 
23 30 
19 24 
12 57 
3 52 
1571302 33 126 
Nov. 6.173340 23 
329 1 



1826. Aug. 28,159 
7.176 
17.161 
27.183 
7.191 
17.162 
27 



Oct. 



16.171 



Oist Dist Imen 

Dec. from from of 

N. earth, sun. light 

35^23^ 17' 1.4672.176 0.096 

1.2762.0730.143 



24 68 

26 29 

27 60 
20 43 

28 36 
61 

23 13 
18 13 



1.0891.9670.218 



8550. 



7870. 



0.920 

0.774 

0.668 1.614|0 

0.6741.4831.380 

0.521 

0.494 



ConmUiOinee dee Tem9.pQur ta^n 1827, p« 223, 224. 



1.344 
682 
886 



1.345 2, 
L198 2.861 



1.033 



^ OPTICS. 

3. Large Achromatic Telescope by Lerebours^'^In our last Number we 
mentioned the large telescope made by Lerebours, and on the authority of 
our correspondent in Paris we stated the object-glass to be twenty-fowr in» 
ches in diameter. We learn, however, by a subsequent letter, that its dfamo- 
ter is only twelve inches and one line, and its focal length twenty-two feet. 

METJBOEOLOOy. 

4b Mmn TemperaiMret of Pefsmneet deduced from Twenty^ome Year* 
ObmrvaisUmj-^T\» foUowug ave the results of the observations made by 
flchvard C. Giddy, Esq^-r 











Rain. 


Wet 


Dry 




Max. 


Min. 


Mean. 


Inches. 


. i>ay«. 


Days. 


1821 


73° • 


26° 


52°.5 


46.0 


186 


179 


1822 


78 


28 


53 .0 


41.9 


172 


193 


1823 


70 


27 


51 .0 


57.5 


196 


169 


1824^ 


72 


30 


51 .5 


51.5 


225 


141 


1825 


84 


29 


52 .0 


39.0 


161 


204 


1826 


80 


26 


53 .5 


32.2 


1J4 


251 


1827 


73 


24 


51 .5 


44.9 


188 


177 



754° 25°.l 52°.0 44.6 177 I87 
Mean temperature of Penzance, ... 52^. 

Do. acoordiiigto Dr Brewster's formula for West of Europe, 52*2. 

The preceding observations were made with a register thermometer. 

Mr Giddy has published the results of twenty-one years' observation. 
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ftom ld07 to f887 mduiire; but as these were made only at 8** a. m. uid 
!S^ p. M. they want an eveniiig o/bservation, and gire ordiiiatea of the daiJ^ 
onrve, from which it would hare been imponible to deduce the mean tem* 
perature> had we not been enabled to supply the defect from the houdf 
observations made at Leith. Thus the mean temperature at Penxance aft 
8^ A. M. and ^ p. M. is — 54°5. But by the hourly observations at Leith 
fbr 1824, 1825, and 1826, the mean of ^ a. m. and 2^ p. m. exceeds the 
mton temperature of the twenty-fmir hours by 2^.03. Henoe we obtainr^ 
Mean tem. of Penzance fbr 91 years, at 8^ a. m. and 2^ p. x. 54^.^ 
Correction, ' - - - - - - . 9.03 

Mean temp, for 21 years corrected, , • - - 52^47 

A result which differs very little from the mean of the maximum and mir 
nimum register tliermometer. 

The mean of all the observations tc^ether is 52°.23, agreeing in the m6st 
extraordinary manner with the result of Dr Brewster's fonnula. 

5. Dr Heineken on the Mean Temperature of Funchal, S^c* An ela- 
borate Meteorologies Register of the weather for 1826, kept by Dr Hei- 
neken at Funchal in 1820, has been published in the Philosophical Magazine 
for November and December 1827, 

The observations for the temperature were made 69 feet above the 
sea^ with a maximum thermometer by Newman, and minimum one 
by Dollond ; and" the mean deduced from them is 64^3, — a result sd 
low, that we are persuaded there is some error either in the instruments 
> or in the observations. The annual mean temperature^ of Funchal, as 
given by Humboldt^ is 72°.22, and the mean temperature of the coldest 
month is 64°.04» fully as high as the annual temperature given by Dr 
Heineken. Dr Brewster's Greneral Formula gives the Mean Temperature 
of Funchd 68^.65, equal nearly to the^ean of Humboldt's and Heineken*^ 
results, which is 68^26. Dr Heineken's aiaximum thermometer was 
hung in a room with the door and window always open, which ought 
to have given a higher temperature than if it had been placed in the 
open air. 

6. WdteT'Spouts in the Indian Ocean.-— According to Mr Main, the wa^ 
ter-spouts in the Straits of Malacca and Singapore arise from the con* 
▼ergency of the air and the cbuds to the spaces left tBnoccupied by the 
heavy and impetuous rains which precede them. ** These generated vari- 
ous and contrary currents of air, wheeling the clouds in violent commotion ; 
partial tornadoes were consequently created ; .these, by their vert^inooB 
course, affected the adjacent and surrounding vapours, drawing them into 
the vortices* The^ grosser parts of this whirling body of vapour natorilly 
inclined to the centre of the tornado, and these coalescing, formed the 
aqueous column called a water^spoui. 

" The first appearance of this phenomenon is the lower end of the c»« 
Inmn impending from the base of a dark cloud, in the shape of an invieH^ 
cone, in a somewhat waved direction, descending gradually to the sea cmt 
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earth. When it happens to descend on the former, a conriderafole body of 
air around the spout partakes of its motion, because the water is vidently 
agitated therewith for a considerable time before the pmnt of theoone 
reaches the sur&ce ; and during its approach, a cylindrical body of dliick 
spray, greater in diameter than the spout, is seen raised from the waves, 
and appears to meet it in its descent, and when in collision the agitation is 
extreme. The contact continues for ten or twenty minutes, according to 
the size of the spout, and when exhausted, the lower end becomes broken, 
less depressed, and shrinking as it were upwards, disappears as it begun." 
On one occasion Mr Main saw Jive water-spouts from the ship at the 
same instant, some of which were above the land and others above the sea, 
the nearest being about five miles distant. One of these, illuminated by 
the sun's rays, and viewed through a small telescope, gave distinct indica- 
tion of being tubular.— -4«». of Philosophy, No. xiv. p. 114. 

7. Meteoric Stone which fell in India on the 27th February, 18S7.— 
This aerolite fell in the district of Azim Gerh, nearly five miles from a 
village called Mhow. It fell about three o'clock, in a perfectly clear and 

. serene sky, and was accompanied with noises like the roaring of cannons. 
Four or five fragments were picked up four or ^ye miles asunder ; one . 
broke a tree, and another wounded a man severely in the arm. The 
largest piece weighed three pounds. It is perfectly similar to that which 
fell near Allahabad in 1802, and near Mooradabad in 1808. The specific 
gravity was 3.5* The presence of chrome and nickel was ascertained. 

8. Meteoric Stones which fell near Belostok in jR^jWo*— On the 8th 
October 1827 a shower of stones fell from a large black cloud, accom« 
panied with noises like that of the running fire of musketry. The fall took 
place between nine and ten in the morning. Only four stones were picked 
up ; the largest weighed four pounds, and the smallest f ths of a pound- 
-^St Petersburgh Gazette. 

9, Vibration of Glass Vessels indicative of approaching tS'/orm^.— Profes- 
sor Scott of Sandhurst College, observed in Shetland, that drinking glas- 
sea placed in an inverted position upon a shelf in a cupboard, on the 
ground floor of Belmont house, occasionally emitted sounds as if they 
were tapped with a knife, or raised up a little and then let fall on the shelf 
These sounds preceded wind, and when they occurred, boats and vessels 
were immediately secured. The strength of the sound is said to be pro- 
portional to the tempest that follows. 

^ 10* On Terrestial Radiation. — 1. In a series of observations with register 
thermometers undertaken to investigate the terrestrial radiation, the fol- 
lowing results were obtained as the means of minima for May l6st : Ra- 
diating thermometer freely exposed on a turf raised two feet from the 
ground^ 39^46 ; Reg* therm, in a sheltered situation, 48''S9. Difference, 
8**93. Mad^ in the neighbo;urhood of Edinburgh. . 
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' 2. An unexceptionable opportunity was chosen on the Sdd May to make 
the foHcwing observations on the solar radiation. The bulb of die ther* 
inoRieter was covered with black doth. 



Hour. Sun. Shade. Hour. 


Sun. 


Shade. 


10»»50' 96^ 51* 12^0' 


1034° 


504^ 


n 100 12 10 


1034 


51 


11 10 974 51 12 20 


99 


504 


11 20 994 12 30 


102 


504 


11 30 100 12 40 


1014 


504 


11 40 994 51 12 50 


101 




11 50 103 504 1 


1024 


51 


imum force of solar radiation 53°. 






AERONAUTICS. 







11. On the origin of Air Balloons. — ^Mr G. Cumberland of Bristol^ in a 
paper on the origin of air balloons, published in the last Number of the 
Quarterly Journal of Science, states it as '* rather remarkable that so many 
books have been published on the subject of balloons, ind so much money 
expended in useless experiments, to discover a method of guiding them with 
precision, while no one that he knew of has as yet pointed out the origin of. 
the invention, which will be found copiously detailed, accompanied by a 
figure explanatory, in a folio volume, dedicated to Leopold I. by Francesco 
Lana a Jesuit of Brescia, MDCLXX." As the sole object of Mr Cumber* 
land's paper seems to be to make known the claim of Father Lana, we beg 
to inform him, that not only a description of Lana's Aeronautic vessel, 
biit also an Engraving of it, was published nearly twenty years ago In the 
article Aebonautics, in the Edinburgh Encyclofadia, vol. i. p. 165, 
and Plate III. ^g. 1. 

MAGNETISM. 

12- Professor Hansteens Magnetic Journey to Siberia^'^ln a letter 
which we have just received from Professor Hansteen he expresses his 
anxiety of carrying into effect our wishes of obtaining the mean tempera- 
ture' of places related to the Asiatic Pole of maximum cold. " From To- 
bolsk, says he, 1 shall descend the riv^ Obi to Beresov, and perhaps to the 
Gulf of the Polar Ocean, where this river falls into the sea; and it will 
give me great pleasure durins; this excursion to the north, as weU as during 
the whole journey, to make every sort^ of useful observation." 



II. CHEMISTEY. 
13. Expansion of crystallized bodies by heat. Professor Mitscherlich 
has published a paper on this subject in " PoggendorflTs Annalen der Phy' 
sik u. Chemie," vol. X. p. 137, &c. The results of the observations of 
this celebrated chemist are the following : He has measured some crystal* 
lized minerals in the temperature of a room, and then in hot mercury. 
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Ithe variation of the angles for 80° Reaum. was , 

For carbonate of Jime, .- ... g/ 3^// 

bitter spar^ - - - » 4,' ^ " 

bitter spar from the Pfitsch-valley^ - - 3' 29 " 

earibonateof iron, - - - . -S'SS^ 

In the sulphate of linie the valuation of the inclination of the faces/ and 

/* Fig. 57 second vohimfe of Moh's Treatise on Mineralogy , is = 10' 50", 

of the faces / and I' = 8' 25", of the edge // to edge / / = 7' 26". All 

three angles become more obtuse. ^ 

14. Analysis of tke Honey stone or Mellite. — Dr Wohler has found this 
mineral to consist of 

Mellitic acid, 41.4 

Alumina, 14.5 

Water, 44.1 



100.0 
Poggendorff's Ann* vii. 330. 

15. Analysis of some varieties of Serpentine* By Mr Lychnell, in 
Stockholm.— (Poggendorff's Annalen, vol. xi. p. 213.) The analyzed va- 
rieties are the following: 1. Noble serpentine from Skyttmine, near Fah- 
lun ; 2. radiated picrolite from the Taberg ; 3. yellow translucent serpen- 
tine from Sjoroine, in Svardsj5 ; 4» common serpentine from Sala ; 5. 
green radiated serpentine from Massachusets ; 6. marmalite from Hoboken, 
in North America ; 7. pale yellow, and in thin splinters, transparent ser- 
pentine from Hvlttis, in Finland ; 8. yellow and translucent serpentine 
from Aven, in Norbergs parish ; 9. a pale yellow translucent mineral, cal- 
led serpentine from Aker. 





1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


Water, 


11.68 


12.86 


11.29 


12.33 


11.42 


13.80 


12.15 


12.93 


7.33 


Silica, 


41.95 


40.1^8 


41.58 


42.16 


43.20 


41.67 


42.01 


41.66 


35.28 


Magnesia, 


40.64 


33.44 


42.41 


42.26 


40,t)9 


41.25 


38.14 


40.64 


35.35 


Lime, 


_ 


— 


... 


— 


— 


— 


3.22 


O.Si 


— 


Alumina, 


0.37 


0.73 


... 


-^ 


.— 


— 


— 


0.70 


13.73 


i^otoxide of iron, 


2.22 


8.72 


2.17 


1.98 


5.24 


1.64 


1.30 
2 24 


2.11 
1 25 


L7S| 






















nese, 


-■" 


•— 


— ■ 


■«• 


■^ 


— ■ 


•*. 


■^ 


— • 


Carbpnic acid and 




















bitumen. 


3.42 


1.73 


2.88 


1.03 


— 


1.37 


0.19 


0.13 


6.28 




100.28 


98.46 


99.83 


99.66 


99.95 


99.73 


99.25 


99.73 


99.76 



The oon«^nding fonnulie are the following : For the variet. 1 — 6 : 
MgA^+« |^}8«;ftrthef«.7aiid8:MgAq*+9^ ceC^' 



(Mg\ .. .. 

/ Is H- AS + Aq, Mg C«. 

16. Analysis of Glauber SalU^From Mnhlingen on the R^ius in SwiW 
8erland> according to Dr Frey of Aaniu : 

Dry sulphate of soda, 44.4425 

Hydrochkrate of soda, 0.1004 

' Water, - 55;4571 

V* Leonhard's Mineralo^sche Zeitschrift, October 1827. 

17. CWmcum.*->Cadmiuni is found, according to Mr Kersten, in.Fieibeq;, 
in a black variety of blende from the mine Alte Mordgrube, near FxdbeiEg. 

18. Analysis of Mica, Chlorite, and Talc, with one Axis of Double Rem 
fraction. By Pkofessob VoN Kobell. — Professor Von Kobell of Mu- 
nich (Kastner*s Archiv. yoL xii. p. 29, &c.) has published a paper on mi- 
ca, chlorite, and talc, with one axis of double refraction. The composition 
No. 1, is that of a mica from Monroe, in New York, which occurs in 
tables of blackish-green colour, and with a specific grainmer = 2.78; 
'No. 2, of a gree;nish-black mica, with 2.92 sp. gr. from Earosulik, in 
Greenland; No. 3, of a chlorite, which occurs in six-sided pyramids, 
with the angle hi the edges of the axis =: 128% and with 2.65 sp. gr. at 
Achmatof, in Siberia ; No. 4, of a chlorite, with 2.85 sp. gr. from the Fil- 
ler-valley, in Tyrol, are the' following : — 





No. 1. 


No. 2. 


No. 3. 


No. 4, 


SiHca, 


40.00 


41.00 


31.25 


26.51 


Alumina, 


16.16 


16.88 


18.72 


21.81 


Oxide of uron. 


7.50 


4.50 


— . 


.-. 


Magnesia, 


21.54 


18.86 


32,08 


22.83 


Pota^sa, 


10.83 


8.76 


— 


-^ 


Oxide of titanium. 


0.20 


» 


... 


— 


Fluoric acid. 


0.53 


••• 


-^ 


— . 


Water, 


3.00 


4.30 


12.63 


, 12.00 


Protoxide of iron. 


— 


5.05 


5.10 


15.00 



99.76 99.3^ 99.78 98.15 

T^e corresponding formula for the analysis No 1 is p |^ + j|}S; 

.to the analysiB No. 2, ^j-S + K> S; for the analysis Na 4, ^ |^/ 
+ 6 Aq. 

19. Professor Erdmanns New Chemical Journal — ^Professor Otto Linne 
Erdmann of Leipsic, has published since the beginning of this year« with 
the assistance of other chemists, a <' Journal of Technical and Economieat 
Chemistry," in monthly numbers. 

30.^O» a new method of preparing Chrotnie Acid. By M. AbnolD 
Maus. (PoggendovflTs Annalen, xi. 83,)— This method consists in decom* 
podng a hot concentrated solution of tlie biehromaite of potaiA by silicated 
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fluoric acid. The chromic acid^ after being separated fh>m the sparingly 
soluble fluo-olicate of potash by filtration, is evaporated to dryness in a 
platinum capsule, and then redissoWed in the smallest possible quantity of 
water. By this means the last portions of fluo-silicate of potash are ren- 
dered insoluble, and the pure chromic acid is then separated by decanta- 
tiour The acid must not be filtered in this concentrated state, as it then 
corrodes the paper like sulphuric acid, and is converted into the cbromate 
of the green oxide of chromium. When it is wished to prepare a large 
quantity of chromic acid by this process, porcelain vessels may be safely 
employed in the first part of the operation, provided care is taken to add a 
quantity of silicafed fluoric acid, not quite sufficient for precipitating the 
whole of the potash. When the evaporation has proceeded so far that the 
liquid may be conveniently contained in a vessel of platinum, the silicated 
fluoric acid is added in excess. 

M. Maus recommends, that in preparing the silicated fluoric acid tl^e 
usual materials should be placed in a capacious retort, the beak of whidi 
descends into a large receiver with a long neck, wiihout any luting. At 
the bottom of the receiver is placed water for absorbing the fluo-silicic gasj 
and ics sides and neck are likewise moistened. On issuing from the retort^ 
the gas descends like a cloud upon the surface of the water beneath, where 
the greater part of it is dissolved ; and any portions which escape are ab- 
sorbed by the moisture on the sides of the vessel. By operating in this 
manner very little gas escapes into the air, and at the same time, as the 
beak of the retort does not touch the water, there is no chance of the aper- 
ture being closed by the separation of gelatinous silica. 

21. On the detection of potash by the blowpipe, by meaM of the oxide of 
NickeU By M. E. Harkoat. — In the ninth volume of Pc^gendorflTs 
Annalen der Physik und CUmie, M.E. Harkortof Freyberg has described 
a method of detecting the presence of potash in salts or minerals by means 
of the blowpipe, and Berzelius recommends the method as decisive. The 
remarket on the subject which Berzelius proposes introducing into the 
next edition of his Treatise on the use of the Blowpipe are the following : 
(PoggendorJT, xL 333.^ "I have found Harkort's method of detecting po- 
tash to be wonderfully delicate. It is only necessary to dissolve oxide of 
nickel in glass of borax, and then to add a little saltpetre, felspar, or any 
substance containing potash, in order to procure immediately a very dis- 
tinct blue glass, even when a small quantity of the alkali is present. 
The presence of soda does not prevent this appearance." ^ 

" Of the preparations of nickel, either the nitrate or oxalate may be em- 
ployed. The latter is easily procured in a solid state, and on that account 
is preferable for many experiments ; but the former is more convenient 
for detecting potash in solution. It is essential to employ a salt or oxide 
of nickel which is free from cobalt,— a fact easily ascertained, by the pure 
nickel forming not a bluish, but a brown glass with borax. The blue co- 
lour which the oxide of nickel forms with potash h difierent from that 
produced by cobalt, and has the same purplish tint as the ammoniacal solu- 
tion of the OKide of nickel by oandle-ligbt. 
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-S9. On Akminium and some ,&f its Comjoound^.'^By Dr Wonts r. 
(P<^gendorff'8 AnncUen, xi. 146.)— Some years ago, Profeesor Oersted sue* 
oceded in forming a volatile compound of chlorine and aluminiuin, by trans- 
mitting dry chlqrine gas over a mixture of alumina and charcoal heated to 
redness. By acting on this chloride with an amal^me of potassium, he 
procured an amalgasne of aluminium, from which, by the aid of heat, the 
mercury was expelled, and there remained a metallic mass of the colour 
and lustre of tin, and supposed to be aluminium. On repeating these ex- 
periments at the request of Professor Oersted, Dr Wohler failed in pro- 
curing aluminium, the metallic mass which remained after the separation 
of the mercury proving to be potassium ; but by another process of bis own 
contrivance he was so fortunate as to procure aluminium in a pure state. 

23. Chloride of Aluminium, — To prepare this compound, from which 
the aluminium is procured, Dr Wohler precipitated the aluminous earth 
fh)m a hot solution of alum by carbonate of potash in excess, washed the ' 
precipitate on a filter, and dried it. From the mode of preparation, the 
hydrate of alumina contained a little potash in combination, but its pre- 
sence does not interfere with the success of the process. The hydrate was 
mixed with charcoal in powder, sugar, and oil, so as to form a thick paste, 
and was then heated in a covered crucible until all the organic matter was 
destroyed. By this means the alumina was brought into a state of inti« 
mate mixture with finely divided charcoal, and in this state was placed, 
while yet hot, in a tube of porcelain, which was fixed in a convenient fur- 
nace. After expelling the oir within the apparatus by a current of dry 
chlorine, the tube was brought to a red heat. The formation of the chlo- 
ride of aluminium then commenced, and continued, with disengagement of 
carbonic oxide gas, during an hour and a half, when the interior of the 
porcelain tube became impervious fVom the sublimed chloride of aluminium 
collected within it, so that the process was necessarily discontinued. 

On taking down the apparatus a large quantity of the chloride was ob- 
tained, of a pale greenish -yellow tint, partially translucent, and of a highly 
crystalline lamellated texture, somewhat like talc ; but no regular crystals 
could be detected. On exposure to the air it fumed slightly, emitted an 
odour of muriatic acid gas, and soon deliquesced, yielding a clear liquid. 
When thrown into water it is speedily dissolved with a hissing noise ; and. ^ 
so much heat is evolved that the water^ if in small quantity, is brought 
into a state of brisk ebullition. The solution is the common muriate of 
aiumina, obviously formed at the expence of the water. According to Oer- 
sted it is volatile at a point little higher than 212°, and its point of lique- 
fiiction is nearly at the same degree. • * 

Sulphuretted hydrogen has a remarkable action on the chloride of t^lu- 
minium, forming with it a compound which contains sulphur, hydrogen, 
chlorine, and aluminium, though it is not known in what manner tfae$e 
elements are combined. The substance was procured by subliming the 
chloride of aluminium in a small retort, through which a rapid current of 
dry sulphuretted hydrogen gas yftn^ transmlHed ,- and the exeess of tht& 
VOL. IX. NO. I. JULY 1828. M 
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gaB was afterwards di^laced by dry and pure hydrogen. Ato6mmon tem- 
peratures the chloride of aluminium does not act on sulphuretted hydro* 
gen but at the subliming point of the former the new compound is fonn- 
ed, and collects in the neck of the retort. It is found partly in very white, 
transparent, crystalline iscales of a mother-of-pearl lustre, and partly as a 
white, fused, brittle mass. It absorbs moisture rapidly from the air, and 
at the same time emits a strong odour of sulphuretted hydrogen. Heated 
in a glass tube, it is sublimed, but also undergoes partial decomposition, 
emitting from thirty to forty times its volume of sulphuretted hydrogen 
gas. From this circumstance it is obvious that the compound contains hy- 
drogen as well as sulphur. 

When thrown into water it is decomposed with the same violence as the 
chloride of aluminium; but a large quantity of sulphuretted hydrogen is 
set free, and the solution is rendered turbid by Separation of sulphur. By 
performing this experiment in a glass tube over mercury, it was fbund 
that no other gas but sulphuretted hydrogen is disengaged. By the action 
of pure ammonia in water, alumina is precipitated* and a solution of the 
muriate and hydrosulphuret of ammonia generated. 

24. Metallic Aluminium. — The preparation of this metal depends on the- 
decomposition of the chloride of aluminium by potassium, and on the pro- 
perty of aluminium of not being oxidized by the action of cold water. Po- 
tassium acts on the chloride of aluminium by aid of a moderate elevation 
of temperature ; but the action is so violent, attended with disengagement 
of intense heat and light, that a small quantity of the materials is destruo- 
tiveto tubes of glass. Dr Wohler succeeded in conducting the decompo- 
sition in a platinum crucible, retaining the cover in its place by a piece of 
wire. The heat emitted at the moment of the reduction was such that the 
crucible, though but gently heated externally, became suddenly red-hot 
from the caloric evolved during the change. The platinum is scarcely at- 
tacked duiing the process ; but to prevent the possibility of error from this 
source^ the reduction was effected in a crucible of porcelain. The potas- 
sium employed for the purpose should be quite free from carbon ; and the 
largest quantity operated on at a time was about the size of ten peas. The 
heat was applied by means of a spirit-lamp, and continued until the decom- 
position was effected. The proportion of the materials should be carefiilly 
arranged. The potassium should be in such quantity as to prevent any of 
the chloride of aluminium from subliming during the decomposition, but 
at the same time not so great as to render the reduced mass alkaline. The 
matter contained in the crucible at the close of the operation is in general 
completely fused, and of a dark-gray colour. When quite cold, the cruci- 
ble is put into a large glass fuU of water, in which the saline mass is dis- 
iplved, with slight disengagement of hydrogen, of an offensive odour; and 
a gray powder separfites, which, on dose inspection, especially in sunshine, 
is found to consist sdely of minute scales of metal. After being well wash- 
ed with cM water, it is pure aluminium. The solution is neutral, and 
contains a quantity of alumina, owing to a combination being formed be* 
tween chloride of potassium and chloride of alnminiam. 

3 ( 
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The aluminiiHn, as thttS formed, is a gray powder, very similar to the 
powder of platinum. It is generally in small scales or spangles of a metal- 
lic lustre, and on some occasions small, slightly coherent, spongy masses 
were observed^, which in some places had a tin- white metallic lustre. The 
same appearance was rendered perfectly distinct by pressure on steel or in 
an agate mortar. The metallic aspect is therefore complete, and in this re- 
spect aluminium differs from silicium. In its flised state it is a conductor 
of electricity, but it does not possess this property in the form of powder, 
Dt- Wohler remarks, that metallic iron in the form of fine powder is a non- 
conductor of electricity, and that, therefore, the conducting power of metals 
is connected with their form. 

Aluminium requires for fusion a temperature above that at which cast- 
iron is liquefied. When heated to redness in the air, it takes fire and 
bums With vivid light, yielding aluminous earth, considerably hard, and 
of a white colour. Sprinkled in powder in the flame of a candle, brilliant 
sparks are onitted like those given off during the combustion of iron in oxy- 
gen gas. When heated to redness in a vessel of pure oxygen, it burns with 
an exceedingly vivid light, and emission of intense heat. The resulting alu- 
mina is partially vitrified, of a yellowish colour, and equal in hardness to 
the native crystallized aluminous earth, the corundum. It not only scratches 
glass but even cuts it. It was remarked that the inner surface of the glass 
in contact with the aluminium during its combustion was half melted and 
brown, an appearance which Dr Wohler ascribes to the reduction of sili- 
dum. Heated to near redness in an atmosphere of chlorine it takes fire, 
and the chloride of aluminium is sublimed. 

. Aluminium is not oxidized by water at common temperatures, nor is its 
lustre tarnished by lying in water during its evaporation. On heating tte 
water to ijear its boiling point, oxidation of the metals commences, with 
feeble disengagement of hydrogen gas, which continues even long after cool- 
ing, but at length wholly ceases. The oxidation, however, is very slow by 
th^fi means, and even after continued ebullition the smallest particles of 
aluminium appear to have suffered scarcely any change. 

Aluminium is not attacked by concentrated sulphuric or nitric acid at 
common temperatures. In the former, by the aid of heat, it is rapidly dis* 
solved with disengagement of sulphurous acid gas. In dilute muriatic and 
sulphuric acid, it is dissolved with evolution of hydrogen gas. In order to 
prove that the aluminium was free from potassium, the solution in sulphu- 
ric acid was slowly evaporated, but no trace of alum appeared. 

Aluminium is easily and completely dissolved even by a dilute solution 
of potash with disengagement of hydrogen. Even ammonia dissolves the 
metal with evolution of h^^drogen gas ; and it is remarkable what a lax^ 
quantity of alumina is held in solution under these circumstances. 

III. KATUttAL HISTORY. 
MFNXAAXOOY. 

35. Datholite or Prismatic Dystotne Spar, — ^Mr Bauersachs, lecturer 
on mineralogy in the Royal Mining-School of Ckusthal, in the Harz, has 
found Urn minefal in the Waschgrund Valley, near St Andreasberg, in 
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veins in the greenstone, which contains in other countries of the Harz 
roountain axinite^ which through the boradc acid is allied to the datholite. 
Professors Hausmann and Stromeyer of Gottingen have examined the 
datholite from Andreasherg. (jQottinger gelehrie Anzeigen, 1828, No. 9.) 
It occah in heautiful aggr^ated crystals, like Figs. 67 and' 68 of the se- 
cond volume of Moh's Treaiise on Mineralogy , from half an inch in dia- 
meter, and massive with granular composition. The surface of most of 
the faces is even,, the lustre vitreous, the colour white, inclining to green 
and red. The crystals are translucent. The specific gravity found by 
Professor Stromeyer of this and a variety from Arendal, in Norway, is 
= 3.3541, and therefore they differ from other crystals. According to 
Stromeyer, the datholite from Andreasherg consists of 

Lime, 35.67 Boracic acid, 21.26 

SUica, 37.36 Water, 5.71 

From Professor Hausmann's " Treatise on Mineralogy" — ^A second edi- 
tion of this valuable work is in the press, and will appear in the course of 
this year* The first edition appeared in the year 1813. 

26. Proth^ite. — According to Professor Breithaupt of Freiberg the 
protherite of the Count Razumoosky, in Petersbui^h, (Ferussac, Bulletin des 
Sciences Naiur. 1827, No. 5, p. 42,) is a variety of the paratomous augite- 
spar or augite. 

27. Diatomous Schiller Spar. — The diatomous, or common schiUer spar, 
from the Baste, near Harzburgh, In the Harz mountain, a mineral little 
known, has been examined with great exactness by Dr Kohler of Cassel. 
(Poggeudorff's Anaalen der Ph, u. Chem. vol. xi. p. 192, &c.) The mine- 
ral has a cleavage in two directions, with different distinctness. The one of 

' them called P being highly perfect, and easily obtained, has a great exten- 
sion, while the other, M, appears only in slight traces. The inclination 
between M and P is 130% measured with the common goniometer of Hauy. 
The perfect faces of cleavage P have an eminent metaUic pearly lustre, the 
others, M, a silky glimmer, and are striated. The colour upon P is deep 
leek-green, and in the light, bras8*yellow or bluish-green. The directions 
in which these change of colours appear are constant in connection with 
the crystalline structure. The German name schillerspath or schillersteia 
is derived from this property. In the fracture the mineral is dull, or a 
little glimmering ; in thin laminae translucent. The hardness is = 3.5. 

" The spec gr. = 2.652. 

Dr Kohler has marked the analysis of the mineral 1, with carbonate of 
potassium, and 2, with fluoric acid. The results are the following : 





1. 


2. 


SiUca, 


43.900 


42.608 


Magnesia, 


25.856 


26.151 


Protoxide of iron. 


13.021 


10.915 


Protoxide of manganese. 


0.535 


0.571 


Lime, 


2.642 


2.750 


Water, 


12.426 


12.426 
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The corresponding formula is M Aq* + 4 < / >S« 



{I}' 



Before the blowpipe it becomes pinchbeck-brown^ and the glance metal- 
lic. The thin lamins are attracted by the magnet. 

Commonly the schiller spar is found alone, more rarely in r^i;ular compo- 
sition with paratomous augite spar, like this mineral and the hemiprisma- 
tic augite spar in the smaragdite. It is imbedded in foliated masses in a 
serpentine like mineral, which contains, according to an analysis of Dr 
Kohler, 

Silica, 42.364 Alumina, 8.176' 

Magnesia, 28.903 Protoxide of manganese, 0.853 

Protoxide of iron, 13;268 Water, 12.071 

(with a little chrome) 

Lime, 0.627 

These constituent parts correspond very well with that of the schiller 
spar ; and therefore the opinion of Breithaupt, (see Hoffmann's Handbuch 
der Mineralogie, vol. ii. p. a!64,) that the matrix of* the mineral is a com- 
pact variety of schiller spar, or which we may call schiller stone, is correct* 

A»T. XXVIII.— LIST OF PATENTS GRANTED IN SCOTLAND 
SINCE MARCH 10, 1828. 

10. March 10. For certain Improvements in Machinery for Propelling 
Vessels, wliich Improvements are applicable to other purposes. To Paul 
Steenstruf, Esq, city, of London. 

11. March 19. For certain Improven[ients on Power Looms for the 
weaving of Silk, Cotton, Linen, WooU Fliix,and Hemp, and all Mixtures 
thereof. To John Harvey Sadler, county of Middlesex. 

12. March 25. For Improvements in making4Iealds for Weaving pur- 
poses. To William Pownall, county of Lancaster. 

13. March 25. For Improvement in the Manufacture of Buttons and 
in the Machinery or Apparatus for manufacturing the same. To Thomas 
Tyndall, bounty of Warwick. - 

14. March 25. For a New or Improved method or methods of propel- 
ling Vessels through or on the water by the aid of Steam or other Means 
or Power, and which may also be applied to other purposes. To Johk 
Lee Stevens of Plymouth. 

15. April 3. For certain Improvements in Machinery for the Manu- 
facture of Bobbin Net Lace. To John Levers of Nottingham. 

16. May 6. For certain Improvements in making Iron or in the me- 
thod or methods of Smelting and making of Iron. To Thomas Botfibld, 
county of Salop. 

17. May 19. For certain Improved Machinery for Breaking or Prepar- 
ing Hemp, Flax, and other Fibrous Materials which he denominates '' the 
Rural Mechanical Brake." To Count jde la Parde, county of Middlesex. 

18. May 19. For certain Improvements in the Construction and Fas- 
tening of made Masts. To Thomas Hillman, county of Middlesex. 

19. May 19. For certain Improvements in Cutting Paper. To Ed- 
ward CowFER, county of Surrey. 
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Celestial Phenomena^ Julp^-^Ociober 1828. 



27 

28 



JULY. 




13 12 
16 2 
16 9 32 

16 18 

17 10 11 

18 4 

19 16 3 

6 

6 

11 

19 15 

6 30 

7 

10 19 
20 



20 
22 
22 
24 
26 



Stationary near h VtJl 
Last Quarter. 
Stationary, 
d 1 ^ b P 37' N, 
C5 2 <r b 5 44' N. 
Stationary. 
New Moon. 
C5 I «a25 })47'N. 
d2«2Z5 P24'N. 



40 Imm. I. Sat ^ 

? d2«CS5 

32 Em. III. Sat 11 

*" d 1 «2Z5 

First Quarter. 

2 12 1) c5 X T5^ ]) 42' N. 

Inf. d 

Full Moon. 
Inf. d 

7 16 ^a© 

AUGUST. 

^ Last Quarter. 
9 Stationary. 
" Stationary. 

d W d }) 24' N. 
d 2 / d 5 32' N. 
;ro. t. Sat ^ 

di*az5])4a'N. 

d2*GZJ S26'N. 
N6w Moon. 
Greatest Elong. 




H. M. 

1 60 



aet. xxix.-^celes1^ial phenomena. 

From July \si, to October lit, 1828. Adapted to the Meridian of Greene 
wich. Apparent Time, excepting the Eclipses of Jupiter's Satelliies, 
which are given in Mean Time. 

N. B. — ^The day begins at noon^ and the conjunctions of the Moon and 
Stars are given in Right Ascension. 

8. 

13 J d «* 51 ]) 60' N. 

611 

Stationary. 
First Quarter. 
) enters Xtfl 
d /8 y^ ]) 22' N. 

;m. I. Sat y, 

Q Full Moon. 
17Tdo K JSS'N. 

( Last Quarter. 



D. 
13 

16 15 
16 17 
18 
18 



2 46 

22 17 36 . 

22 17 48 

24 8 3 

24 J7 28 

28 9 57 

28 10 

31 16 38 



SEPTEMBER. 




44' N. 
21' N. 



27 17 
30 9 



OS 
_ 2 « Q25 
Sup. d 
6' t 

New Moon. 

d4f=-l)48'N. 
dfl=^D4'S. 
First Quarter. 

d2«=2= 
d ^ T1J J 28' N. 
enters i2= 
Full MooRi 

d 2 / d ) 12' N. 

Last Quarter. 



Mercury. 
D. b. 



Times of the PUmeU passing the Meridian- 



1 46 
1 31 



1 

7 
13 
19 
26 28 44 



1 6 
31 



Venus, 
h ' 
2 18 



54 
25 
60 
12 



JULY. 



Mars. 

h ' 

11 57 

11 24 

10 53 

10 22 

9 64 



Jupiter, 
h ' 



28 

3 

39 



6 16 

6 54 



Saturn. Georgian. 



h 

53 

32 

4 

23 47 

23 26 



h 
13 
13 
12 
12 
11 



30 
5 

40 
14 
49 
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AUGUST. 










D. 


h. ' 


h ' 


h ' 


h ' 


h 


/ 


] 


h * 


1 


23 6 


23 21 


9 25 


5 29 


23 


2 


11 21 


7 


22 46 


22 46 


9 2 


5 8 


22 


43 


10 67 


13 


22 45 


22 16 


8 42 


4 48 


22 


23 


10 33 


19 


22 59 


21 53 


8 24 


4 28 


22 


4 


10 10 


25 


23 21 


21 35 


8 8 


4 9 


21 


45 




9 46 








SEPTEMBER. 










1 


23 48 


21 21 


7 53 


3 48 


21 


23 




9 21 


7 


e 


21 13 


41 


3 30 


21 


4 




8 59 


13 


24 


21 8 


31 


3 12 


20 


45 




8 37 


19 


39 


21 6 


7 22 


2 55 


20 


25 




8 44 


25 


52 


21 5 


7 13 


2 36 


20 


6 




7 62 
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DecUnaHon of the Planets, 
















JULY. 










Mercury* 


Venus. 


Mars. 


Jupiter. 


Saturn. 


I 


Georgian. 


D. 


e ./ 


o / 


o / 


o / 


o ' 




o 


/ 


1 


18 30N. 


16 ION. 


28 5S. 


11 55 S. 


21 4dM 


[. 


20 


SOS. 


7 


16 24 


14 51 


28 28 


11 58 


21 36 




20 


33 


13 


14 56 


13 47 


28 44 


12 2 


21 28 




20 


36 


19 


14 28 


13 2 


28 52 


12 9 


21 21 




20 


39 


35 


15 5 


12 41 


28 54 


12 18 


21 13 




20 


42 








AUGUST. 










1 


16 44 


12 42 


28 49 


12 30 


21 4 




20 


46 


7 


18 11 


13 


28 41 


12 43 . 


20 56 




20 


40 


13 


18 54 


13 28 


28 30 


12 67 


20 47 




20 


52 


19 


18 17 


13 59 


28 17 


13 13 


20 39 




20 


54 


25 


16 2 


14 26 


28 


13 30 


20 31 




20 


56 








SEPTEMBER. 










1 


11 41 


14 48 


27 38 


13 51 


20 22 




20 


59 


7 


7 11 


14 53 


27 14 


14 10 


20 14 




21 


1 


13 


2 28 


14 44 


26 47 


14 30 


20 7 




21 


2 


19 


2 12 S. 


14 18 


26 14 


14 50 


20 




21 


3 


25 


6 39 


13 35 


25 37 


15 11 


19 54 




21 


4 



The preceding numbers will enable any person to find the podtion^ of 
the planets, to lay them down upon a celestial globe, and to determine their 
times of risings and settings. 

Art. XXX. — Summary of Meteorological Observations made at Ken^ 
dal in December 1827, and in Jafittaryy February, March, April, and 
May 1828. By Mr Samuel Marshall. Communicated by the Au* 
thov-in a Letter to the Editor. 

State of the Barometer, Thermometer, <^c. in Kendal for December 1827. 

' Barometer. Inches. 

Maximum on the 28th, - - ' - . 30.46 

Minimum on the Ist, - - 28.57 

Mean height, .... 29.47 

Thermometer. 

Mazimum on the -5th, - - - 64** 

Minimum on the 30tfa, - - - 24* 

Mean Height, .... 42.53* 
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Quantity of rain in inches 10.366. 

Number of rainy days, 23. 

Prevalent wind, south-west. ^ 

This has been by much the wettest month in the year. In four days, 
the lst> 8th^ 14th^ and 18th, 4.455 inches of rain fell. During the greater 
part of the month we have had several atmospherical phenomena. Hail 
has often fallen in heavy showers. Lightning was frequent about the mid- 
dle of the month ; and on the 20th we had a very heavy thunder storm 
about noon. The Aurora Borealis appeared towards the latter part of the 
month, in the evenings ; and on the evening of the 27th a luminous arch 
appeared in the heavens* stretching from the magnetic east through the 
zenith to the magnetic west. The barometer and thermometer have been 
very fluctuating, but we had no frost till the night of the 27th, which 
lasted about three days. The thermometei" fell from 45° to 28° in the 
night of the 27th, after the occurrence of the luminous arch mentioned 
above, before the appearance of which the moon was encircled with a dis-> 
tinct halo. >^ 

January 1828. 

Barometer. Indies. 

Mazunum on the 28th, - - - 30.17 

Minimum on the 13th, ... 28.98 

Mean height, . . - - - 29.67 

Thermometer. 
Maximum on the 19th and 20th, - . . 50** 

Minimum on the Uth, T - - . 23* ^ 

Mean height, - "• ■ " - ^^'l? 

Quantity of rain, 6.192 inches. 
Number of rainy days, 17. 
Prevalent wind, south-west. 

From the 5th to the 18th the weather was generally severe ; the wind 
E. and N. E. acompanied with snow, sleet, &c. On the 11th we had a 
heavy fall of snow; wind N. E. ; but it was quickly succeeded by a thaw, the' 
wind remaining in the same quarter. On the 16th and i7th tremendous 
storms of wind^ pardcularly in the nights. The rest of the month has 
been surprisingly mild for the season of the year, the nights and days 
since the 19th having been nearly of the same temperature^ and the mean 
has been since that date 44.61°,^— a degree of warmth very unusual in this 
month, and which is promoting vegetation to a surprising degree. 

February, 

Barometer. Inches. 

Maximum on the 3d, - - ' 30.18 ^ 

Minimum on the 2 Ist, - - - 2a89 

Meanheiffht, ... 29.57 

Thermometer.. 

Maximum on the 28th, ... £4* 

Minunum on the 12th and lOtfa, - - - 23* 

Mean height, .... 38.93» 
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Q^aI)tHy of rain, 4.623 inchei. 
Number of rainy days, 15. 
Prevalent wind, south-west. 
In different parts of this month we have had great variations of teiti- 
perature ; some parts being extremely mild for the season of the yei^^ 
which is evident from the forwardness of vegetation, the fields looking 
green^ and the early trees having burst into leaf. Rain fell almost inces- 
^ntly the first nine days of this month. Several days of stormy weather 
succeeded, and the snow on the 14th had fallen ten inches deep, and was 
80 much drifted as to impede the progress of travellers. A gentle thaw 
succeeded, and the last ten days of the month were extremely mild^ the 
thermometer on the 28th being at 54*. On the 16th there fell 1.277 inch 
of rain. The barometer has been generally low. 

March' 

Barometer. Inches. 

Maximum on the 15th, - - . 30.12 

Minimum on the 21st, - - - - 28-75 

Mean height, .... 29.69 

Thermometer. 
Maximum on the 1st, - - - 56** 

Minimum on the 7th, - - - - 26* 

Mean height, ..... 42.09* 

Quantity of rain, 2.440 inches. 
Number of rainy days, 18. 
Prevalent wind, west. 

Though we have had eighteen days in this month on which rain has fallen^ 
the quantity for the month is but trifling* On some of these days the 
quantity has been very small. The barometer has experienced consider* 
ahle fluctuations; and the temperature for this month has proved> like its 
two predecessors, higher than usual at this season. The prevalent wjuQds 
towards the middle, of the month were generally W. and S. W. and since 
the 24th, have, been generally N. and E. On the night of the 18th, the 
wind was high, and was the first which this season indicated the preva- 
lence of the equinoctial gales. 

April. 

Barometer. Inches. 

Maximum on the 30th, - - - 30.14 

Minimum on the 10th, ... 29.08 

Mean height, .... 29.54 

- Thermometer. 
Maximum on the 28th and 30th, - - .58° 

Minimum on the 3d, - - • - - 28* 

Mean height, .... 45.45* 

Quantity of rain, 4J012 inches. 
Number of rainy days, 21. 
Prevalent wind, west. 

Since the 4th of the month, wc have had but five days on which rain has 
not fallen, and yet the quantity is not very considerable, when it is re- 
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collected that but 4.012 inches have fallen in twenty -^ne days, or 190 inch 
each day on an average for that time, the greatest quantity on any one day 
was 47S inch, except on the 28th, when 1.032 inch was taken. The winds 
from the K. £. have prevailed sinde about the middle of the month, with 
some variations. The most prevalent through the month has been west. 
The barometer has attained but a low elevation, and though the average 
temperature is considerable^ the air has at times been cold, as is always 
the case when the wind is in the £. and N. E. There was a little snow 
on the 6th, which disappeared in the course of the day ; and a hail show- 
er on the evening of th6 24th. The swallow was seen this season fi>r the 
first time by the writer on the 13th. 

May. 

^ Barometer. Inches. 

Maximum on the 1st, - - - 30.17 

Minimum on the 25th, ... . 29.29 

Mean height, . - - - 29.69 

Thermometer. 
Maiimum on the 28tfa, - - - 68* 

Minimum on the Ist, .... 35* 

Mean height, ..... 53.12* 

Quantity of rain, 1.961 inch. 
Number of rainy days, 10. 
Prevalent wind, west. 

Though the prevalent wind is stated as west, it must be understood with 
this limitation, as applying to the day-time. From the beginning to the 
latter part of the month, in whatever direction the wind blew during the 
day, in the evenings and mornings it was almost uniformly N. £. and £. 
and it is probable that this was the prevailing wind through the nights. 
The dryness of these winds is proverbial, and their effects on delicate con- 
stitutions well-known. On the evening of the 27th we had an appalling 
Sunder storm. This did not cool the air, which had previously been sul- 
try, 80 much as might have b^n expected, nor was the barometer ailbcted 
during its continuance. Indications of a change in the weather on the 
533d and 24th. Among these were whirls of dust> and a remarkable one 
occurred on the evening of the 23d by the side of the river Kent, and in 
the town. The dust of the road was raised in a dense column, which 
was estimated by different observers to be from 50 to 100 yards in height, 
and at least 6 yards in diameter. The top of the column being the 
broadest part, it appeared like an inverted cone. It was raised by a gyra- 
tory motion in the air, whilst round the column no agitation was percep- 
tible,, though several persons who were passing at the time stood within a 
few feet distance. After continuing about two minutes, it crossed the river, 
and then proceeded about 200 yards in an easterly direction, raising and 
dispersing the dust which it met with on the ground* In a few minutes 
after the same appearance was repeated, though not in ao distinct a column, 
and originating within a few yards of the former. The latter whirlwind 
passing over a coal wharf, raised the coal dust in a dense black column to 
the height of atwut 40 feet. 
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Art. XXXI.— il^«<rarf of the Reginter of the Thermometer, Barometer, 
and Ram-gagefor ike yean 1826 and 18S7, kept at Canaan Cottage. By 
Alexander Adi£^ Esq. F. R. S. Edin* Commnnicated by the Authbr. 

Ajutract 07 Register fob 1826. 



MoDthi. 


Thennoroeter. 


ReRistei; Tber. 


Barometer. 


Rain. 


Sum. 


Mean. 


Sum. 


Mean. 


Sum. 


Meao. 


January, 


1066 


34.35 


1029 


33.19 


923.525 


29.787 


.55 


February, 


1192 


42.58 


1169 


41.75 


824.06 


29.431 


1.77 


March, 


1277.5 


41.21 


1497 


41.84 


921.72 


29.732 


1.83 


April, 


1382 


46.07 


1403 


46.77 


889.37 


29.646 


1.62 


May, 


1562.5 


50.4 


1605.5 


51.79 


927.54 


29.920 


1.25 


June, 


1895.5 


63.18 


1838.5 


61.28 


901.93 


30.064 


.30 


July, 


1927.5 


62.18 


1921.5 


61.98 


921.555 


29.726 


2.31 


August, 


1871.5 


60.37 


1890.^ 


60.98 


920 25 


29.686 


1.83 


September, 


1633 


54.43 


1639 


54.63 


891.185 


29.706 


l.Ol 


October, 


1529 


49.32 


1547.5 


49.90 


916.24 


29.556 


1.38 


November, 


1175 


39.16 


1162.6 


38.75 


887.49 


29.583 


.76 


December, 


1302 


42 


1273 


41.06 


915.96 


29.546 


1.26 


Annual Sum, 


17812.5 




17776 




10840.825 




15.27 


Annual Mean, 




48.801 




48.701 




2».701 





Greatest degree of heat, June 24th and 26th, 87° 

cold, January 16th, - " 10^ 

Greatest range of thermometer, - - *77** 

Highest barometer, March 12th» • - 30.46 

Lowest ditto, November 24th, - 28.48 

Greatest range of ditto, - - * 1.98 
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MODulS* 


Thermometer. 


Register Tber. 


Barometer. 


R«n. 


Sum. 


Mean. 


Sum. 


Mean. 


Sum. 


Mean. 


January, 


1120.5 


^.\^ 


109& 


35,4» 


914.64 


29.504 


3.33 


February, 


970.5 


34.66 


951.5 


33.98 


836.80 


29.886 


1.58 


March, 


1237.5 


39.92 


1242 


40.06 


905.94 


29.223 


4.84 


April, 


1356 


45.20 


1351.5 


45.0^ 


891.13 


29.704 


2.74 


May, 


1571.5 


50.69 


1574 


50.77 


914.085 


29.4^7 


1.28 


June, 


1671 


55.7 


1684.5 


56.15 


889.14 


29.638 


1.62 


July, 


1842 


59.4S 


1812 


58.45 


923.71 


29.797 


2.27 


August, 


1742 


» 56.20 


1712.5 


55.24 


925.78 


29.865 


4.89 


September, 


1666.5 


55.55 


1649.5 


54.98 


891.74 


29.724 


1.15 


October, 


1574 


50.77 


1554 


50.13 


915.98 


29.547 


4.97 


Norember, 


1306.5 


43.55 


1284 


42.80 


889.685 


29.656 


1.02 


December, 


1333.5 


43.02 


1309.5 


42.24 


909.075 


29.328 


2.90 


Annual Sum, 


W391.5 




17223 




10807.705 




32.59 


Annual Mean, 




47.647 




47.186 




29.61 





Greatest degree of heat, July 16th, 
— -of cold, January 3d, 

Greatest range of thermometer. 
Highest barometer, February 9di, 
Lowest ditto, March 6th, 
Giwitest range of ditto, 



77° 

14 

63 

30.43 

28.28 

2.15 
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No. I. — On Mount Vesuvius. 



> fractas ubi Vesbius egerit iras 



" Mmul& Trinacriis volvens incendia flammis." 

Stat. Sttl. IV. 4. 

Sir, 
In the series of papers, of which the following forms the first, 
I propose to illustrate in a general way the interesting phenQ- 
mena of the Bay of Naples,— ra region pregnant with interest 
to the naturalist in every branch of his study,— a region, the 
features of which are treasured up in the memory of the geo- 
logist as one of the most varied and important that he can ever 
hope to inspect among volcanic districts, — ^recorded too by the 
historian, sung by the poet, and moralized upon by the philo- 
sopher as he sits under the grief-dispelling shades of the ver- 
dant Pausilipo. No distinct and exclusive account of the Bay of 
Naples has, as far as I know, been published in English. Hi^ 
milton^s Campi Phlegrcei extend to other quarters, and are 
. rather meagre and unsatisfactory in their details, besides that 
their high price makes them generally inaccessible* The 
Topographia Fisica deUa Campania of Breislak, published 
in Italian and French, is by far the best work on the subject 
with which I am acquainted, and I largely borrow from it^ 
pages. As my wish is to attempt a concise description of th^ 
subject before us, in. our native language, and in separate efij- 
says of moderate length, neither a mere compilation from tt^ 
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writings of others, nor the crude ideas only which the residence 
of six or seven weeks in the vicinity could furnish, I hope to 
make my work not uninteresting to the general reader, nor 
unworthy of the attention of those who may hereafter visit 
this famous, but not overpraised part of Italy. As the most 
conspicuous and important object in the Bay, I commence 
with Vesuvius, of which, however, from a regard to the ^mits 
of the paper, my account must form a very imperfect sketch. 
*— I remain, Sir, yoiir most obedient servant, 

A 
August 9*A, 1828. . 

In the following observations on Vesuvius, my wish is to 
avoid the unnecessary prolixity in historical and speculative 
details in which my predecessors have indulged, and to confine 
myself chiefly to the topograpical and scientific description, 
which a repeated survey of the locality, and a perusal of the 
principal works on the subject, may enable me to combine. 

Vesuvius, I have always geologically considered as stand- 
ing near tlie border of a great plain, owing its existence tp t|e 
fiame causes which produced the volcano, bounded on tbe 
'8. W. by the sea, and on the other sides by the Apennines* at 
the distance sometimes of near twenty miles from the s^^ 
Though almost all this plain owes its. origia to subterrane^a 
heat, th^se agencies are more distinctly marked in the yicini- 
tV of the burning mountain, which acts as the funnel or chim- 
ftey of tlie whole, and, as Humboldt says of the Peak of Te- 
iieriffe, is a safety valve for the couutry round, though, as we 
rfiall see hereafter, not always an efiicient one for tbe lucinity 
of Naples. 

Bat my space is limited, and my subject so extensive thut 
I must hasten to an outline of the topography of the yolcaoo- 
It is divided into two distinct parts, tbe Mqnte Sconma fiml 
Vesuvius, properly so called. The former is a ridge foroxifig 
th^ s^gmeiit of a circle ; it is precipitous in the interior, bilt Us 
exterior surface slopes gently to the country. helow. . It ifli^- 
tirely oon^poeed of lava and tufaceous isubstancea, and h^ 
b^n supposed, and with good reason,. to. be part of the w^l of 
the original crater of the mountain previous to the tremendoms 
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explosion of A. D. 79» the first recorded in history, and which 
is imagined to have c&rried away the side of the mountain next 
the sea^ and to have left a flat\^>ace for the ereetion of a new 
summit by subterranean action. The abrupt wall of the 
Monte Somma lays open to us its internal constitution, and 
shows that it is chiefly composed of • lavas abounding in leu- 
cite, and traversed by veins or dikes in various directions, 
which have much puzzled geologists ; but appear to me suffi- 
ciently easily accounted for by the anppontion, that the pre-ex<^ 
istent horizontal strata of lava were upheaved by internal ac- 
tion^ while this part c^ the mountain remained the crater, into 
a domf^like shape, as the inclination of the strata actually 
proves; but that, when the subterranean force ceased, the 
mass being pressed downwards when nearly cool, it was tra- 
versed by cracks or fissures dkninishing in size from the bot- 
tom to the top, as shown in the diagram, till by a new erup* 
tion they were filled with a different kind of lava, forming the 
dikes now observable. Similar dikes occur in the Lipari 
Islands; and in trap rocks they are very abundant The 
height of the ridge of Monte Somma is 3703 feet above the 
sea. At the foot of the interior precijMoe, between it and the 
modem volcano, }& the Atrio del Cavallo, a valley foiming a 
segment of a circle round the base of the cone, and which 
has derived its name from trfiveUers leaving their horses «nd 
mules there when they prepare to ascend to the top on foot. 
ItM surface varies at differait times, according to the condition of 
the lava with which it is covered. At present it is extremely 
rugged and desolate, as I have endeavoured tp describe in my 
account of an excursion lip the mountains in this Journal^ 
(No. xiii. Art S.) being covered with the lavas of 1829, and 
somcv older ones still perfectly sterile, with the exception of a 
few lichens which grow in their cavities. At one part, near 
the foot of the hill on which the hermitage is built, the lava of 
1819 assumes the form of coils of ropes, which is the natural 
consequence of a alaggy lava rolling slowly (mward in waves, 
and which is not peculiar to this volcano, as I have seen a spe- 
dmen quite similar from the Peak of Teneriffis. Sir W. Ha- 
milton, in his Campi Phlegroei^ has given a- correct representa- 
tion of this' curious formation, which is cidled <* Lava Corde.*^ 
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Close to this a tabular variety occurs, which appears to hav^'* 
been caused by the fracture of a great cake of lava a few inch- 
es thick by another stream passing under it, which dividing it 
<ittto smill angular plates has cemented them together, arid 
placed them at every possible inclination and direction. Tftie 
coul^ of 18SJ2, though in great part amorphous^ in the fullest 
senise of the word, has in one place a peculiar construction .^ 
The plain of the Atrio del Cavallo being covered at the com- 
mencement of the eruption by a great bed of cinders, (a sliow^ 
f r of which fell so extensively as to lie finger-deep in Naples,^ 
the lava which succeeded seems to have had a sort of repul- 
sion to that perfectly dry and impalpable powder^ as when wai- 
ter is thrown upon dry sand, and formed itself into blisters 
over it in dome-like concavitiesv from the interior of which spi- 
cular portions of the lava stretch towards the bed of ashes be- 
low in a very curious manner. 

This valley follows the curvilinear form of the Monte Som- 
ina, and is terminated at the eastern end by a slope down to 
the -plain. At the opposite one it is divided into two ravines 
by the mountain of tufa on which the hermitage of Saint 
Salvador stands, (raised by the eruption of a. d. 79, not 1779, 
as by a typographical error was printed in my former paper,) 
the southern branch skirts the cone, and extends as far as the 
lava of 1794, and that part of 1822 which devastated Torre 
del Greco, the other forms, after a short distance, the defile 
called the " Fossa Grande,'' a hollow washed out by the win- 
ter torrents, and famous for the ejected masses and fine mine- 
rals it contains, to which I shall presently allude. Between 
the hermitage and the cone was the crater in which an un- 
' happy 'Frenchman plunged himself in 18S0 in a fit of despair. 
Three days he remained with the monks, and twice essayed to 
bring his " courage to the sticking place ;"" but the third time 
he accomplished his dreadful purpose. The spot still retains 
the name of ** il cratere del Francese.'' 

Combining the actual appearances with historical relation, 
Y^bich we have not leisure to do here, there can be little doubt, 
l;hat previous to the year 79) when Herculaneum and Pompei 
were overwhelmed, the Atrio del Cavallo was the centre of 
the volcanic action, and the Monte Somma, in part at least, form- 
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ed /the wall of the crater. It is generally alleged that die re- 
maining portion of that ridge was actually the form of a seg- 
ment of the original crater; yet even though we admit with Vis- 
conti (who it is said measured it *) that the present crater 
coincides with the centre of that circular segment, yet I can- 
not enter into the adoption of so ^ery enormous 9l crater as this 
would imply, — certainly many miles in diameter. It seems to 
me more probietble that a part only of the Somma was the 
wall of the existing crater ; but that by the tremendous (per<« 
haps unequalled) force of the eruption of 79»a longitudinal 
rent was made, and a whole ade of the hill thrown, towards 
the sea, where its debris formed the plain on which the new 
cone rose. If we suppose a disposition of the volcanic agency 
lo work towards the sea, or a smaller resisting force to oppose 
it on that side, the circular direction of the crack will be easi-> 
ly explained, as well as the subsequent change in position oC 
the crater. 

. Some observations on that part of the mountain properly 
called Vesuvius must next be made. Like all the higher 
portions of volcanos, it is a cone covered on the exterior ,with 
ashes,liable to change its height and form bydifferent eruptions^ 
and having on its summit a deep chasm or crater of great size in 
proportion to its height. The measurements of the absolute 
altitude of the different, parts of the mountain at successive 
periods are of great interest, and^ much as I wished to have 
added some new facts on the subject myself, I am glad, to find 
that this problem has excited the attention of naturalists dur~ 
ing a series of years of some duration.f The imperfections 
of barometrical measurement a century ago render the first 
determinations very uncertain. The Abbe Nollet in 1749 made, 
it 3120 French feet, which probably approached the truths 
while three years after, Padre della Torre gave only 1677^ 
.In 1772 Saussure found the height 3659 French feet; and af- 

* Daubeny on Volcanos, From the largest maps of the mounUdn I 
have seen^ I should not suspect this to be the c^se. 

t I had prepared and boiled a barometer for the express purpose of 
measuring Vesuvius, but, being broke by an accident, I was compelled to 
relinquish it. It was therefore with peculiar pleasure that I saw the ob- 
servations of the Earl of Minto, in the Number of this Journal for July 
1897^ which formed a most valuable addition to my paper. 
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terw4^8.Sfaac|(burgh ^ook the point whence die lav» ^ 1776 
had floined at SlSm ^aQ9& EiigKsb. This layn formed a hill 
in the middle of the crater landdisappeored in 1779. In July 
1SQ5^ Gajp-Lussac found the highest point of the summit 606 
toi8e&3r:3757 English. feet above the sea, and Humboldt a 
tmmih after took the hill in the centre, of the erater542 toiseai 
A miean of H-umfeoldt and Gay^Lussae gives the. bis^e of the 
cone 370 toises and the hermitage SOO* In 1817 the highest 
suminit must have been (according to. the Earl of Minto *\ 
S968 feet high.. In February 182^ the summit was raised 
002 feet, ^giying the extrieme altitude 4165 feet. Salvatore 
the Vesuvian guide informed me, that before October 1^8 
its height was 4250 feet, (an estinlation which it seems differ* 
edf less than 100, feet from the truth), and that at the eruption 
oY that period, more than 800 feet ct the summit, including of 
course- the cone lately formed, were carried away, so that the 
height may not be estimated at much above 3400 feet about 
the present time. The change of form will be made apparent 
by the diagrams in Plate III. 

Arepresents the mountain as it was seen from Naples before 
1822 ; B iti form, December 1826* The Gonsequenee of this 
change was evidently the enlargement oi the crater ; for the 
nioimtain is so comj^etelyai^rtM^ in its upper part that the 
edge of the summit can hardly be said to be level ibr a yard 
m breadth between the^ exterior and interior slope. A few 
words on the modifications pf the crater will find a proper 
plaiee here. Beft»re the first recorded eruption (that of a. d. 79)) 
Slnfilbo^* lib. v. informs us th«l the summit was a level plain 
Covered with ashes aqd roeki^ e&bibiting marks of igneou» 
aetkm with many caverns and grottos between. In 1631,. 
after a repose of 49S^ ye^rs, Bracini informs us that the citater 
was 50Q0 pace$. round imd 1000 deep. In the bottom was 
a plain where cattle grased, and the banks were clothed 
with abundant forests, in which wild boars took shelter;^ and 
numerous caverns of great siae were found in the c^tre* The 
sloping path down was about three miles long. Three little 
lakes also existed there, the water of one of which he describes 
^ * See this Journal^ No* xiii. p. 73. 



No. h-^Accmkt ^Mouni Vimxnms. IQlT 

Mwarm, anetber satt^ and a'thufd bitten * This curious dec 
seripmni lepreteiitff 'exactly the eondttfon ctf the estinct v^k 
gkho of Astronixear Naffes^ vHieh at a future time I cftidi 
notice. In 1755' 4be bottom^ ^ the crater was so bigh that 
tJie great plain in the centre of it Was only S8 feet (Freti/»b) 
lower than the edge, and in the centre rose another eon^ 
80 or'9<> feet in hev^t, having its own maJl crater through 
whicii its siaie was increased. Thro infact is the constant inod^ 
of (operation of the volcano, that the bottom of the cratei^is 
nosed by tbe matter ejected from below, and when fairljr 
enptied by some great erfiptidfi takes a long! tim^ t» rclgaiu 
its former level, and have the means, even thoiugh the internal 
i^elicy was there, of giving vent to a stream 'of lava. In Idok- 
iagiibrward to the ftiture operations of the volcano, it is im^. 
portant to consider What stage of this regulair course of pher- 
nomena it is in at present. Before 1822 (as I observed in my 
former paper) the crater was only 6600 feet, or little more than 
a milef^in circumference ; but in that year the mountain having 
disgorged with a fury unequalled- in the nbeinory of man, the 
matter collected in its bowels carried off the summit, ahd'trun- 
oating tbe cone at a far lower pcnnt than before, left the present 
yawnnig chasm of three and one-third miles round and SOOO 
fdet deep from the extreme 'part of the existing summit. NoW 
tlib approaclm much to the cbaitacter of the enHer before 1 6SH 
which^ from its enormous size and the exhausted effbrto cf 
tbe moantain in v producing it, remained quiescerit near £00 
years. Caieris parUnu^ we should be disposed to expect that 
a considerable time will ^riopse before another great eruption i 
not a period, however^ any 'thing like the one just mentibn^ ; 
for then the volcanic agency seens to*have been almost eke. 
isnct, whereas 'now it is remarkably active, as the repeatedly 
ifequent paroxysms of > the last few years indicate, espeeiattjr 
since there was one took pldceoa^e SSd of 'Maivh this very 
yetat (ISliS), but wbieh, 'I. presume, «annot be avery tamm' 
datable one* i^ is a very rematicable ichrcumstance, tbat^^As 
tuafisr <rf:Viesuviusas' it stood When I tew it (1896^7) was 
probably 4tbe largi^t in existence* ^^ It MgUt be laid «b«^ 

* Haroilton'fi Campi PUegrwi, folio> vol. i. p. S9, and Breiskk, Campa^ 
nie, Tom. i. p. lOSf 
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^ a Very general fiRrt iQ geology^- €ay6 the able author of the 
Bmde Physical Osagtaphy m the Edifiburgh Encjfclopcsdia % 
'^^ that the most elevated volcanic mountains have the smaUest 
craters at their summits, had it not been ascertained by.Hura- 
txildt that the crater of the colossal volcanos of Cotopaxi and 
Ruen Pichincha are nearly a mile in diameter."^ Vesuvius 
now exceeds even thesa Etna, which is about 11 ,000 feet high, 
had a crater estimated by .Sir William Hamilton -f* in 1769 at 
^nly ^\ miles in circumference, three quarters of a mile smaU 
ler than Vesuvius, which is but 3400 feet high. The peak 
of Teneriffe, which is above 12,000 feet in height, has a erater 
only 900 by SOafeet, and 100 deep j:* 

In the proportion which the cone of ashes bears to the total 
altitude, Vesuvius is also remarkable, as the following compa^ 
rison made by the indefatigable Humboldt § proves. 

Total height. Cone covered 'Proportion 
Toises. with ashes. of cone. 

Vesuvius, 606 200 J 

Peak of Teneriffe, 1904 84 g^^ 

Pichincha, 2490. 240 xV 

The mean slopes of volcanic cones« according to the same 
author, are from 82° to 40®, and the steepest parts either of 
Vesuvius, Teneriflfe, Pichincha, or JoruUo, from 40° to 42*. 
I have been a% some pains to estimate the- existing slope of 
Vesuvius by the comparison and careful measurement of a 
great number of eye sketches of Vesuvius made by different 
persons, so as to eliminate as much as possible the errors of 
such a vague observation, though the eye is not liable, as far 
as I know, to any particular misjudgment in taking profile 
views, such as it experiences in looking down a rapid descent. 
'From a mean of a considerable number of angles thus taken 
for the northern acclivity, and by several observers, in the close 
of 1826 or the following spring, I deduce 41 1° as a probable 
mean, from which the extreme differences are not so consider- 
mble as we might have expected. This represents- nearly the 
angle of ascent by the usual path from the hermitage of St 
Salvador, and the line whose angular elevation is measured ex- 

■ Vol. xvi. p. 467. t Daubeny on Volcanos, p. 2i» 

t Campi Phlegreti, i. 47. $ Pers, Nar. i. 207. 
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tends from nearly the higiiest aummit of the mountain to 
where the cone merges into the Atriodel Cavallo> a well mark<« 
ed point, and the slope is very uniform. On the southam side 
again, the slope b^hs more abruptly, and may be estimated 
at the uppermost part above 46°,— a steeper slope than Hum* 
boldt admits in any case ; nor would I for a moment wish to 
place the result of such an imperfect estimi^e against the pe^ 
uetratioh and experience of that ^reat traveller. It only con* 
tinues steep for a short distance, and then sweeps gently down 
to the sea-shore, a distance of four Italian miles. See thesec^ 
tion in Plate ill. 

Having now discussed as far as I can at present attempt the 
general external features of the volcano, let us take a short sur- 
vey of some other geological features and the peculiarities of 
<>ne or two important localities of the mountain Had I thought 
myself equal to the task, I should have been glad to have en- , 
tered more minutely here into the topography of Vesuvius, and 
given a map illustrative of the changes it has produced by its 
phenomena, especially streams of lava during authentic record ; 
but as the subject is so vast that I could throw little light upon 
it, although I have been at the summit of the volcano three 
times and inspected various portions, and as I propose in future 
papers to discuss the phenomena of the buried cities, the for- 
mation of tufas, and some analogous subjects, I shall confine 
my remarks at present within narrower bounds. 

From what lias already been said, it is obvious that the vol- 
canic agency isliable to change its place and manner of actings 
and that it has occurred to such a degree as to change the point 
of ejection from the Monte Somma to the modern cone. We 
have now to observe the methods of eruption, which often 
change from year to year. It is a mistake to imagine that lava 
always flows from the crater of a burning mountain ; it is only 
in particular circumstances that it can do so. The lava of 1760 
flowed from four small craters still existing at the base of the 
cone on the south side. One of the hillocks raised on this o&. 
casion is 9S8 Neapolitan palms, about 200 feet high. In a 
similar manner the stream of XS22 was ejected on the opposite 
side of the mountain, and flooded the Atriq del Cavallo with 
its fiery torrent, which was of vast extent, laying waste mwy 
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vhieyards, and carrying aw^ay some few dw«ilu^.hoa«es. 'W^ 
have alread J noticed the ftpj^earlnace of tins ia^s, mhiA ik pen- 
fectly sterile and unf ractaUe. In >it8 couitse' it <cof«ned iMfVeral 
older lavas, And greatly xsontfibuted, as do all succesfltveem^ 
tiohs, to extend the e'levated plain from>vhieh the eone>riMk 
The lava of 1794 was likewise eje^t^d at the base of the cone^ 
on the western side, and a considerable distance from the mouth 
of 182S, at a spot named La Pedarnentina. it opeiwdrin a navi 
row crack, being S875 feet (French) in lengthy and only im^ 
tenth of that number in width. It remains to this moment a 
vast track of sterile matter, as black and undecomfiosed aft if 
but freshly ejected^* It took various directions, and Sftt^adits 
devastation far and wide, but nowhere so remarkably as at dl0 
town of Torre del Greco, through the very [Streets of which it 
rolled its dreadful tide ; and though now we see heuses risitgf 
on the mass which buried the pre-existent ones, the absoiote ^ 
fects of the lava are so perfectly unaltered^ that the effieotseettUI 
recent. The shattered houses and chapels, partly engulfed lik the 
obdurate mass, still raise their melancholy fragmenta, with tb^tf 
empty and unlatticed windows, to the eye of the spectator; aitfd 
when you mark the course of the flodd through the rich viRie^ 
yards which clothe the sideof Vesuvius, tfaereyon fiad but alfeNi^ 
inches betwixt luxuriance and desolation. The lapse of above 
thirty years has donte nothing to soften down Ae horrible oonw 
trast. After observing its passage through the town, we iteef if 
enter the sea; and the condition of the lava in this i^markable si- 
tuation demands a few words. The bi'eadth of the stream h&& 
is no less than 1187 French feet, and it enters 369 ander di» 
water. Breislak,-|- fi^bm whom these measurements amt^keny 
affirms that this event produced no remarkable phenomenoit^ 
"We should have expected," say« he, '« that thie SUddefi eool-' 
ing occasioned by the sea would have ^produced basaltic Cio* 
lumns in this lava; but it iis consolidated without taking amy 
regular form ; and perhaps this effect is to be ascribed to tl^ 
abundant scoria with which it is united.-^ N6w,'tiotwithstalldti^ 

• The Hon. H. G. Bennet, in his Account of the Islatid of Ten^flffe, in-' 
correctly states^ that the lava of 1T94 at Vekanus fl<>wed lo fhetiea^ adftw 
tance of dghteen miles^ m ^^ hooray wheraaain raaUty it flmed ealy: 
isaai French feet, lesa than duree Qoiles, for which it required B-oro six v^ 
the evening to four next morning, or ten hours. 

I Campanie, torn. i. p. 203. 
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ifig tbe Ugh oikataetev ofulm naturalist Ad an dlMterv^r, and 
lhf^>eoBsideiri»le'advftncdnient^ of scknct^ at the time in whioh 
hie wrote, I aospeet he had here fallen into two, if not thi'ee, 
material MTurs;. 1^^» that the lava is actually columnar. I 
abould baardly iFeDture to plaice my opinion against that of 
Bseialak^ were it not that the- discrepancy may be explained b^ 
the/aot) ^at extensive excavati<Mi8 hat^ been made in the lava 
for. a. building stone, fay which means its internal structure is 
displayed ^in^a way which Brbisli^ could not have seen. 2ti, 
ile expects to find ci^^Btallif^drm iayaoit account of the Sudden 
pooling of tbe lava bekrw water,— an idea which is entiirely ex- 
ploded by the faiare recent £scoveries of Dr Hutton and Dr 
licpe^ who have demonstratively proved that crystalliform 
lavas or basalts can (mfy be produced by very slow cooling; 
and hence, 8d, Huttonians have imdertaken to prove that lava 
cools slowest under water, (in order to reconcile theory with 
facts, faich as the one. before us;) a position which Dr Dan^ 
bMy* has .ingeniously defended, but which I eanliot eveii 
toudi upon here ; nor can I decidedly give my opinion on hii 
explanation, ^which,' to say the leas^, appears somewhat para- 
doxicaL I shall conduit with sayiitg, that I have not the 
smallest doobt of the columnar arrangement ot tbe lava where 
it approaches the sea v and i am eonvinoed that ejtcellent eabix 
netprisnlatao spedmens might be procured from these quarries*. 
The sfenKtwre of the Atrio del Cavallo has already been aU 
kided to. Thare can be little doubt that it iA composed tb a 
great depth of successive layers of lavas, volcanic conglome^ 
rata, and strata of ashes; It is nearly fiat, and its breadth be- 
tween the base of the cone and that of tbe Sottima was, accord-^ 
ing to the accurate* measurements at Delia Toiref in the kdi 
cmtury, SS90 French feet, which cannot have greatly varii^d 
to the present time. We have the means of Examining iu 
structure best at the western end. There the hill named Cantat 
roni^ <in which the hermitage stands, is: entirely composed* of 
volcaimc tufa, which, as we know it was riused from below, 
evidently indicates the nature of the subsoil of this valley* in 
lact, it wouU not require a word to illustrate so obvious a eitv^ 
cumitonoe, as that die whole body of the volcatio has beeti 
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raised by the operation of sabteitanean heat, had .obi the his- 
^riograpber of Vesuvius in his work just quoted undertaken 
to uphold that the strata of lavas, &c. merely cover the origi- 
nal . strata of the mountain no ways volcanic. Delia Torre 
actually goes so far as to assert that the Monte. Somma. is in 
its aboriginal condition, and exhibits no marks of the agency 
of fire or of liquefaction, {Storia^ &c. p. 6 and ^8,)— *an extra- 
prdinary assertion, which both Sir William Hamilton and 
Breislak have taken great paiijis to disprove, and have satisfac- 
torily shown that the volcanic action has produced the strata 
on every side as £gtr doWn as man has penetrated ; and indeed, 
\f hat mean ideas must we have formed of the depth of the seat 
of igneous fires, if we suppose them confined within the nar- 
row limks of one division of a mountain of no great size^ — a 
mountain which has probably, within the memory of man, dis- 
gorged a far greater mass than that of its own composition^ 
and which, by its visible connection with the physical sUte of 
remote portions of the globe, must for ever set aside such 
paltry schemes of philosophizing. 

To the south of Monte Cantaroni, we have the lava of 1767y 
which stretches to the Fossa Grande ; to the north that of- 
1785, which flows into a valley presently dividing itself into 
two, the Rio Cupa and the Fossa di Faraonte. The FcKssa 
Grande exhibits numerous sections of the strata, which are en* 
tirely composed of a soft tufa liable to be washed away by the 
^ains, which cohstantly bring out the old ejected masses thrown 
from the Monte Somma, and imbedded in the mass, frequent- 
ly containing the finest Vesuvian minerals. The bottom and 
sides of this ravine (for such is the meaning of the word 
" Fossa**' in this neighbourhood) are thickly planted with the 
fine vines which cover a great part of volcano wherever the 
lava is disintegrated, and yield, perhaps, the best of the Italian 
wines, — the Lachryma Christi. 

At the beginning of this essay I have placed a section of 
Mount Vesuvius in its state 1826-7, which I have compiled 
with great labour from every source which could afford me 
information, and the details of actual measurement, as wdl as 
from an immense number of drawings and engravings from^ 
the middle of the last century to the present time. I have 
done it in imitation of HumboldCs section of the American 

4 
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Volcano Joruno, but biive made the hommital and pei^ndi- 
cular scales the same, which alOne can give a* true idea of a 
inountain. I have already mentioned that the crater is Se- 
mites round ; but I soon saw that in the line of this section 
(N.N.E. to S.S.W.) I could not give it the diameter of a miW. 
In fact, the crater is oval, having its longer axis nearly N.W 
and S.E. so that our section is nearly in the shorter diame-< 
ter; and after a comparison of a great many recent drawings 
from the neighbourhood of Naples, I adopted ^ths of the per- 
^ pendicular height for the diameter of the crater, as seen in 
the line of section. In Plate III. A represents the Monte' 
Somma, B the Atrio del Cavallo, C the highest point of Ve- 
suvius, D the crater, E a flat space nearly level with the Atrio 
del Cavdlo, F the Camaldolese convent of St Angelo on a 
hill of tufa, evidently raised by a volcanic explosion beyond 
the memory of man, 6 the Mediterranean Sea. 

It is now time to turn our attention to a short cons^ideration 
of the mineral productions of Mount Vesuvius, which are so 
numerous, so singular, and so important, as to have excited 
especial attention when the wonders of the kingdom of na; 
ture began to be accurately explored, and presented a glitter- 
ing though ]a1)orious harvest to many of those who may be 
termed the fathers of modern^ science. At the present period 
the wonder seems to be, that ''these mineral treasures, explored 
but feebly half a century ago, have not excited the spirit of in- 
vestigation they deserve under the hands of philosophers of 
this age ; and that the works which describe them, though ho- 
nourable to the time in which they were written, are so ex^ 
ceedingly confused and imperfect in the present state of know- 
ledge, as to throw almost as much darkness as light on the 
subject they meant to elucidate. The great volcanos in the 
two Sicilies have each had their own lithologist, Etna in Do- 
tomieu, the Lipari Isles in Spallanzani, Vesuvius in Gioeni. 
All these works are quite antiquated on the science of which 
they treat. From thirty to fifty years have elapsed since they 
were composed ; and they are now ill fitted to aid the student 
of nature in his researches. Perplexity, endless subdivision, 
confusion of epithets, and ill-defined characters, abound in the 
mineralogical works of that period ; and' although at the pre- 
sent time Messrs Monticelli aod Covelli are publishing their 
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i\ProA^0mfi delta Minerakgia VewmancT (a work which I 
iiaye DQi be^! fortunate enough to see,) it displays, I under*., 
st^md* too fully that imperfect knowledge^ that separation from 
tb« literature of iBodem Europe and the progress of modem 
9^Qce, too prevalent, alas I in Italy,— the land of Roman 
grf e^tness, — ^the land of the Medici, — and the golden age of Leo 
the Tenth. 

Tb«. reduplications of sames to the same mineral, where 
there is not a well established correspondence of scientific men 
^Q different quarters, must perpetually occur, especially in Ve* 
suviu9^ where species not hitherto noticed are daily brought to 
Ugbty an4 after receiving some high sounding name are found 
tp have been long known in the far northern schools of Great 
Britain, Grermafty, and Sweden. * The rage for multiptymg 
qjecies too «txseeds all bounds^ and the slightest, perhaps for* 
tuitous distinction is considered a sufficient ground for giving 
^. new a|>pellation to the mineral. Where this chaos of unmean- 
Hig language is to end seems doubtful. As things go on at 
present, the terminology of the science must become so per- 
plexed as to intipiidate the boldest student. These digressive 
remarks may perhaps have led to the idea that I am going to 
^tempt the reform of the Vesuvian mineralogy ; but far other 
i^ the case. They are rather intended as an apology for being 
iJ^le to do so little where more might have been expected, and 
infinitely more is yet to be looked for. Brevity I must prin- 
cipally attemptf and that the little I say may be intelligible 
and satisfactory to the well informed reader. Although, con-, 
t^ary to the synthetical method, it will be far best to oomT- 
me^ce with the compound rocks of Vesuvius, and then to des- 
cend to the simple minerals. 

J. Lava.-— This rock is for the most part an intimate com- 
pound of two simple minerals, au^te and felspar, although 
some other species occasionally occupy a large share of the 
i^mposition. On the general forms and massive grouping of 
the Vesuvian lavas I have already made some remarks, but 
in. their minuter characters they do not differ less widely, 
"^he lavas are for the^ most part either compact, cellular, or 
decomposed. The compact kind is generally porphyritic, 

* See this Jmmal, No. xir. p. 896. 
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haviag imbedded erystali, bat aoopatimes it is iMiB*]y Honio- 
geneouft, and. highly crystalliiie. In dm oondttion it iiiiieh 
tesembles the rocks of basalt ao well known in this eouwlry, 
apd whipb may give those who have not visited active Tolcanos 
an escellent idea of this, one of their moat remarkable pn>. 
duots. Of this kind, as nearly as I recollect, is the la^m qmnv 
ried for the pavement of the streets of Naples and the road to 
Fonici, which is a splendid causeway. Soma approai^ very 
nearly %o tl^e characters of the coule^ of ancient Ii^va at Capo di 
jBove, n^r Rome, which Danbeny considers as ^an int&nate 
union of.augite and leucite. The specimens in my posaession 
are amazingly compact, and. resemble perfectly some varietas 
of basalt, as I have noticed in my paper on the malerial» used 
by the RomanS) io the. last Number of this JoamaL * Ano- 
ther van0ty of the compact lava, and very common, has a gray- 
ish ground; with imbedded blade crystalsofaugite. Thatof 18S2 
is dark and compact, though som^imes scoriaceous. The true 
partridge-eyed lavas belong principally to the extinct part, of 
Ve8uvius,^'-^the Monte Somma» They owe their name to the 
beautiful crystals Ofwhiti^sh leucite, bordering on pink, thicfe- 
}y studded on a 4ark ground. It must not, however, be oofi- 
founded with another variety of kvira from which the fine spfr- 
cimeos of this beautiful aeolite are taken, which is so poroois 
in its structure as bardly to be considered a compact lava. 
Its colour is dirty brown, and it is very tough. The lavas of 
the Somma are genially far the moat crystalline, and well 
suited' for polishing. The variety is very considerable, owing 
to. the different parts of that compound formation. The dikes 
idneady alluded to are quite different from the general mass of 
the strata,, though I cannot speak as to their generic difference. 
9reislak enumerates no less than twenty-two varieties of the 
lava of the Somipa, but his descriptions are too undefined to 
ipve us very precise ideas on the subject. We must not sup- 
pose- that ^he foriridge'-effed lavas are peculiar to the ancient 
eruptions, and this part of the mountain in particular. I have 
Very pretty specimens of thia kind, imh a basia reddened by 
iron from the lava ci 1760, which flowed from the very o^o- 
sitexside of the volcano. 

* No. xvii* p. 36> ice. 
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The cellular lava, properly so called, is, as far as I kiiaw!^ 
mearly of one description in .every situation, and it is widely 
distributed through the volcanic . regions of the globe. In 
composition it probably does not' differ from the compact spe- 
cies, but owes its name to the cavities distributed through its 
mass, which render it extremely light, and balls of it are often 
discharged from the crater along with the sand or ashes. In 
this condition it is frequently found in the riiins of Pompei. 
Its character^ seem to indicate that it forms the upper portions 
of the streams of lava where the air-bubbles, disengaged by 
pressure from the lower part, are collected and prevented 
from escaping by the rapid cooling of the cells containing 
them when near the open air. In structure the cellular lava 
precisely resembles some of our amygdaloidal jtrap rocks, where 
the zeolites have been removed by the weather from the bavi- 
ties. Not unfrequently this lava is coated with a green salt 
of copper. I have an example of this from the " Cratere del 
Francese.'^ 

The decomposed lavas have very different characters from 
the two preceding kinds. Their appearance is so dissimilar, 
chat an uninformed observer would find it difficult to recog* 
nize the hard basaltic maaa of fresh lava in the soft clayey 
bed which it forms when decomposed. The action is in two 
ways, either by the simple weathering of the ingredients, or 
when this agent is assisted by the gaseous emanations with 
which volcanic countries abound. The chemical and other 
details we cannot pursue ; but in the works of Breislak * and 
Dr Daubeny -f- they will be found considered. The general 
fact, however, is sufficiently simple, that those rocks in which 
felspar predominates are reduced in proportion to its consti- 
tuent quantity to clay-stone, and the potash with which many 
of these rocks abound makes the soil thus produced extremq- 
ly fertile. In the crater of Mount Vesuvius, as well as at 
the Solfatara, the decomposed lavas are very extensive, and 
generally pure white. As they are accidentally mixed with 
more or less sulphur and red orpiment, the shades of colour 
-are beautifully and infinitely varied. See my remarks on Ve- 

* Campanie, torn. ii. 96* t Volcanos, p. 167 and 376. 
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ttUfiMs io this tfcwrno^ Na xiii. p- 13; Th^r bedsh i»r tbe-era- 
ter ar^ of great me mA thiduiefis, frcw th^ many taoabs 
whi(^ combiiie to pruduce the x^uetioD of the ibdtirated ma- 
teria], the general high temperature and its great alternations) 
th9 perpel^ai motsUire and the acddified gaseft, all cmHribiKed; 
but <M\ the side£^ of the mountain these caused t^rate wifh 
fiur hm foi^ce, and the dccomposkicQ of the Java&is proportioh- 
ally slower. The time^ however, is dependent upon the 
qnax^ity of felspar in the lava, foj? if sikx preifemittate^ xK is 
not reduced in many dentwrie^ The IbUowirig is a notice taf 
the state <rf the lavas in 1828r « Lava of 1551. Fossa di 
Gaetano^ Heaths^ grow, and vines begin to be planted. 173T. 
Little decomposed; moss grows. 1760. More decomposed 
than the kst^ but ui^6t for vegetation. 1771. Gray; mosa; 
no beathr 1786 Fossa di Sventurato. Hard md rough. 
179*. Fossa di Cuca«aello. M<M*e decomposed j especially the 
scoria near the crater. Moss and heath, but no trees. 180S1 
Fossa del Noce. White ; no moss* 1810. Gray and roUg!r, 
with some moss. 1818* Colour black ; very rough aftd ier^^ 
gular ; no moss, Sf toy of the above lavas ai»e more foff^ratd 
than that of Isdiia, which fiowed te ISKKi.'" * I took some 
pafins to examine a few of the lavas kst year, and fbtmd dwft 
of 1823 still perfectly sterile ; and from its tremendously tiii- 
traetable appearance^ it will ptobably long remairi so. I havfe 
in my possession charaeteristic specimens of the lavas of 1777 
andE 1819, with the actual lichens. The former has them 
pretty long, (about three^igfetbs at an inch) and busby. The 
latter exhibits only smmrte stalks, in the arevices of the rock^ 
and thinly toittered. Mucjhniore nnght be added regardmg 
the decomposition of larva i htxt ire must hasten to totice some 
other produetioDs of the volcano; f 

* Daiibeny, p. S04, Note. 

t This paper wouldf be stiil moreanperfett tlian I feel entHletf ttt ni«ft^ 
kj wvre I net to netiee tilt dMes; of tbe entvtpAonA d the voieairo. I ^Ml 
loeralj gLtre fh« j^»B,.md. prefix an asterittk to the tm)ab tumeDdftvm 
7he fbUowipg list which I have eompiled is, 1 beliave^ morecompjiste than 
any bitheitlo published". • a*d. 79^ under Titus, the iirst reconkd 

* It dettvoyed Herealaaeotti and Pompei, which w^te muth injured by an 
Murthquake which preoeded it m 6a This inteiestiBg subject I shall rtstme in 
another paper. 
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II. Volcanic Conglomerate or Breccia. A rock CQmpo3ed 
of the various simple volcanic rocks in the state of fragments 
and united by a basis. It is occasionally agreeable in its ap- 
pearance. 

III. Tufa. This substance is best known as the work of 
extinct volcanos, but is a frequent production of Vesuvius 
even at the present day. It may be considered as a hardened 
mud of the same description as buried Herculaneum. I have 
a piece produced by the eruption of 1882, which has t^Wp 
the complete impression of the leaf of a tree. I propose to 
resume the subject of tufa in two future Numbers of these 
" notices ;'' on the phenomena of the buried cities, and on the 
tufas of the Bay of Naples. j 

. IV. Volcanic ashes, or more properly sand, is one of the 
most abundant productions of Vesuvius. A shower of it ge- 
nerally precedes great eruptions; and from the subtile division 
of its parts it is capable of being sustained long in the air, and 
carried even to Egypt and Syria, in a. d. 79, to Constantir 
nople in 472 and 1081, and all over Calabria in 1139 and 
1794. In 79 it buried Pompei to the depth of many yarcls ; 
and in 1822 the excavated parts of that wonderful city were 
again covered with the sand to the depth of several feet, and 
it lay finger deep in Naples. When chemically examii^ed i^ 
was found (what is very remarkable) to contain a minute 
quantity of gold. The last portion that fell, such as I gather- 
ed it in the Atrio del Cavallo, is an almost impalpable powde^. 

Fromjthe extremely minute quantities of Obsidian or volcanic 
glass and Pumice afforded by this volcano, I prefer consider^ 
ing them as simple minerals rather than rocks. On the for^ 
mer class of substances we. must now pass a few hasty remarksi 
which must be confined within very small compass. 

Following, then, the system of Mohs, and stopping only at 

803, under Severus. 473, 512, 685, 993, * 1036. Probably the first time 
thatUva was ejected. 10^9, 1138, 1139, 1306, 1500. (^Mobte Nitovaap* 
peared in 1638,) • W31, 1660, 1683, • 1694, 1701, 1704, 1712, 1717. Ia,^ 
va continued to flow for eleven years, 1730, 1751, 1764, 1759, 1765, 1766, 
■1769, 1776, 1777, 1778. •1794, 1802, 1803, 1804, 1806,1809,1810, 
18U«, 1816, 1817, 1818, 1819, 1820, * 1822, February and October. 1828, 
March 22. Forty*five eruptions have been above enumerated, and sotiM- 
times for years together Vesuvius has continued slight eruptions* 
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the more important individuals, we find several genera of the 
order Salt among the productions of Vesuvius. We have the 
volcanic sal ammoniac, and the curious mineral placed in the 
Appendix of Mohs,* Mascagnine, or sulphate of ammonia, 
which is formed in mealy efflorescences. Pure marine salty 
or muriate of soda, is found" in beautiful concretions in the 
crater. It is probable that sulphate of alumina and vitriol 
also occur, which are met with in the Solfatara of Pozzuoli, 
In the genus Limestone, one of the most interesting minerals 
we have is the compact marble found among the ejected masses 
of Monte Somma and of Vesuvius. They are brilliantly white, 
compact, and phosphorescent when placed on burning coals. 
A great many varieties are mentioned, and none is more. re- 
markable than the blue kind, which is used for imitating the 
sky in the Mosaic work of Naples. One curious specimen I 
have of 1822, in which the parts are sometimes so homoge- 
neous and crystalline as to be semitransparent. How this 
beautiful limestone should be produced by the volcano out of 
a country calcareous indeed, but excessively coarse and im- 
pure, is extremely surprising ; and many have attempted to 
account for it by the influence of heat under pressure^ — an opi- 
nion "which, as facts stand, seems very probable. In a speci- 
men bequeathed by Dr Thompson to the University of Edin- 
burgh, there said to be coarse limestone, observed actually 
passing into fine marble. Sir William Hamilton has given a 
drawing of a piece much more unaccountable, where the 
marble is actually seen formed round a nucleus or lav^. 
Surely there must have been some misapprehension here. 
These limestones are among the most interesting productions of 
Vesuvius, and they contain many of the simple minerals whose 
names we can do little more than mention. Coralloidal Arra- 
gonite occurs in lava on Vesuvius in beautiful scopiform con- 
cretions. My specimen is from the " Torre di Bassano,'' be- 
tween Castelamare and Torre del Greco. Under the genus 
Bartfte we have the Witheritej which occurs in beautiful silky 
dendritic concretions in the fissures of the limestone above de*. 
scribed. It is called Barolite at Vesuvius. . Under the order 
Malachite^ the genus Acatamite exists in Vesuvius in the fis- 

• MoHb* Mineralogy, by Haidinger, vol. iii. p. 125» 
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8Urei of lavas, covering them wHh a peculiar greexk ervmu It is 
loost abundant in the lavas of 1804 and 1806. My spedmen 
is fmm that of 1820« a<t the cratere del Francese ; it is a ibcaf^ 
|iate o{ copper. Mka is an abundant production of Vesu- 
vius, and varies considerably in its appearance. Sometimes it 
is black and thickly slaty, like that in the lava of the extinct 
v<dcaBO of AJbano; at other times brigfat-greeoish, with a aiU 
very lustre. Its form is the six-sided prism, cnr in tables. 

Among the zeolites, by far the most famous is the leutite, 
known also under the name of the white garnet of Vesuvius^ 
This remarkable and beautiful mineral has twenty-four trapes 
. 2oidal faces when fully crystallized. Its q)eci£c gravity, ac^ 
cording to Brisson, is S.4!6ft4 ; its hardness 5.5 — 6.0. Tk&f 
are very seldom transparent, generally translucent, and of a 
grayish white colour. They vary greatly in size. The largest 
known is in the Edinburgh Museum, from Thompson's collect 
tioo, and measures 1.64f inches along the greater axis, and 
1J2,S the smaller. Sometimes they are so small as to require 
a lens for their inspection. They abound amazingly in some 
lavas^ as I have already remarked. When much injured by 
heat, as often happens, they are called leocUa cottay or baked 
leucite« It is found in greatest perfection in a rather vcfstcu- 
lar lava of no great hardness, but tough, in that part of the 
mountain named La Ria Cupa di SobotioneUa. It coiitfliti» 
potash in remarkable quantity. The following are the results^ 
of four analyses ; the first three by Elapotfa, die last by Vau- 
quelin. 

Silica, 
Alumina, 
Potassa^ 
Lime, 

Though not confined to Vesuvius, this mineral seems pe- 
eufiar to Italy, at least as far as audientic inforiBadon goes. 
I have be£ure me specimens from its three principal localities, 
Vesuvius^ the lava at Capo di Bove near Rome, and the ex* 
tinct volcanic formatioiis near Badicofani in Tuscany. Of the 

* Taken firom Breislak's CampaniCf vol. ii. p* 4> and Allan's Mineralom 
gical Anafyses* 
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other zeolites, the enbkiie or analcime) ftnd the mesoh/pe^ oc-^ 
cur in the lavas of Moiite Somma. 

The genus Felspar is amazingly varied in Mount Vesuvius, 
and mtfiy varieties are peculiar to it. I must merely confiue 
myseJf to mentioning their names, as far as the latest dis- 
coveries have separated them. The rhomboidal felspar or 
n$pkeline is nearly limited to cavities in the granular limestone 
of Monte Somma, as are the Meiontie and Sommite. AUnte is 
a species of felspar which appears to be known under two other 
names^ Cleavelandite and Christianity See this Joumedy 
No. xiv. pC 826. The last name is the one given by Messrs 
Covelli and Monticelli in honour of Prince Christian of Den- 
mark. Icespa/r is an abundant production of Vesuvius, and anor» 
thUe is peculiar to it. See the Appendix to Mohs^ Minerahgtf. 
The genus Augite occurs in great abundance, and in very va- 
rious forms which it would be tedious, were I competent, to par- 
ticularize. One beautiful white variety is found in the Fossa 
Grande. I must, however, pause to observe that beautiful and 
well characterized specimens of hornblende are found in Vesu- 
vius ; although Humboldt, in his Account of the Canary I^ 
lands, sajBy ** Hornblende is extremely rare at Teneriflk ; and 
I never Jbund it in the lavae of Vesfivifis. Those of Etna 
aione contain it in abundance.^ I have several Vesuvian spe- 
dnieriS in my possession. Tremolite not only occurs in the 
calcareous rocks of the Somma, but also in lava. My speci-. 
men is from that of 1809 ; it is highly crystalline and splendent. 
Bpid&t^ or pista^cite is the nlext important mineral of the genu's 
augite which occurs in Vesuvius. It is green and crystallized 
upon the limestone in rhomboidal jmsms. There is, however, 
another variety of epidote, the scorza of some mineralogists, 
tbe scorssMto of the Neapolitans, which is arenaceous epidote, 
AU the j^)eeimene in my possession are of the eruption of 1838; 
the colour pale reddish-brown, and the surface uneven and 
fibining from minute crystals. Examined with the microscope, 
they have a beautiful appearance, and are found intermixed 
with Breislakite,«*^a mineral whose characters are quite un- 
determined, — ^which occurs in acicular crystals of a red colour. 
Of the genus azure spar the lazulite or lapis lazuli has been 
discovered among the ejected minerals of Vesuvius. It is 
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mixed with rocks aad volcanic materials, but its proper appear- 
ance is not^» altered. Breislak says, that the iron pyrites are 
never seen in the lazulite of Vesuvius. His remarks are, hoii^- 
ever, chiefly applied to the substance I was next going to name, 
which, though much allied in appearance to this mineral, has 
not yet been referred to its place in the physiographic system ; 
I mean the Hauyne. This beautiful blue mineral is found iu 
great perfection at Vesuvius, which is one of its few localities.* 
Its colour may, I think, be most correctly stated at smalt-blue. 
In this it diflers from the fine azure-blue of the lazulite. 

Of the order Gem^ we have several important genera. The 
spinel ruby has been ejected from the crater in considerable 
quantity, especially in 1794. Its variety, the ceylanite, is 
found very perfectly crystallized in the Monte Somma. The 
form of both is the simple' octohedron, sometimes beautifully 
truncated on the angles, and with other occasional differences. 

Topaz occurs, but in very minute crystals, in Monte Somma, 
as also, I believe, the schoflite or schorlous topaz. Several 
varieties of rhomboidal quartz of course occur. Of these 
chalcedony is the principal ; and, on the whole, quartz cannot 
be considered as an abundant production of Vesuvius. Under 
the species of fusible quartz we have the obsidian and pumice. 
The former is extremely scarce, and is hardly considered a 
, Vesuvian mineral. I have, however, two curious specimens 
of it. In one from the old crater of Monte Somma, the 
obsidian, of a beautiful velvet black, and a high degre of lustre, 
is contained in ovoidal cavities of a leucitic lava ; the other is 
of so late production as October 1822. Pumic/e is another un- 
common production of the volcano, and it seems to belong, if 
I do not mistake, wholly to those masses ejected by the erup- 
tions of the Monte Somma. My specimen I found among 
such fragments in the Fossa Grande. Breislak asserts f that 
near Castelamare he found much pumice, which must have 
come at a former period from Mount Vesuvius, of the thick- 
ness of two or three feet. As far as the account goes, how- 
ever, it may as well belong to the ancient pumiceous conglo^ 

''* It occurs also in the extinct volcanos near Rome^ and on thi banka of 
the Rhine. 
t Vol. i. p. «e. 
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merates of the bay as to the more recent operations of the vol- 
cano. The rarity of this mineral is interesting in an archaelo- 
gical view ; and I have given some account of it in my Essay 
on the Building Materials used by the Romans in the last No. 
of this Journal, p. 38, &c. 

Of the genus chrysoliie, we find in Vesuvius the ajLivme or 
volcanic chrysolite in great perfection. Its colour is pale and 
yellowish green, and it is generally found massive in volcanic 
rocks, or in grains ejected from the crater. I have seen a fine 
specimen beautifully crystallized in a four-sided prism, with 
the angles truncated, forming additional sides. Of the garnet, 
Vesuvius produces several varieties. The most important is the 
idocrase, oxVesuv^an^^ — ^a beautiful mineral, generally imbedded 
in calcareous rocks, and of a colour between brown and green. 
The form of its crystals varies extremely. The maximum num* 
ber of sides, according to Haiiy, is not less than ninety. See 
also Fig. 96, Vol. ii. of Mohs' Mineralogy by Haidinger. It 
commonly occurs in some modification of the four-sided prism, 
frequently with four smallei: truncating planes, and the termi- 
nations variously bevelled and acuminated. The lustre is vitre- 
ous, frequently approaching resinous, and the sides of the 
prisms are streaked longitudinally. Though the pyramidal 
garnets of Vesuvius are the most esteemed, they are found in 
other parts of Europe in primitive mountains, especially at 
Arendal in Norway. Among the other varieties of garnet, the 
melanite is the most important ; its form is usually the rhom- 
boidal dodecahedron ; and iv is of a fine velvet black colour. 
It is found in the calcareous rocks of Monte Somma ; but its 
most important locality is at Albano ftnd Frescati, near Rome. 
It is probable that the colophonite or resinous garnet also oc- 
curs at Vesuvius. The common garnet occurs very generally 
massive, and of various colours in this volcano. 

Of the metals we have little to say. I have already noticed 
the remarkable occurrence of gold chemically detected in the 
volcanic sand of 1822, and have mentioned a green salt of 
copper in its proper place. Probably the only substance which 
occurs under the external metallic character in Vesuvius 19 
iron. The specular* iron, ore is here found in great beauty. We 
have it in small and splendent concretions superimposed on tra- 
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cliytic tufa at St Anastasia b^iod MoBte Somma. I have 
also a specimen in which the crystals are placed in cavities of 
a leucitic lava of so late a date as 1817 ; but the raost magni- 
ficent specimens are those which occur in broad plates as bril* 
liant as highly burnished steel, and not liable to tarnish. It 
occurs lining the walls of cavities in calcareous masses. The 
magnetic or octohedral iron ore ^Iso occurs, and abounds in 
some lavas. 

Sulphur is an abundant production of the active volcano* 
The hemiprismatic sulphur or red orpwient^ in which arsenic 
abounds, is found in the crater. My specimen was produced 
by the eruption of 18SS. The omimon or prismatic sulphur 
is rarely found crystallized, although very pure. It isi^ther in 
filamentous crusts investing the rocks of the crater^ or in glor 
bttlar concretions, or else in acieular crystallizations. 

At the southern base of Vesuvius, about a mile from shoie^ 
there b under water a spring of pd^oleum^ fnom which, when 
die SQa is perfectly calm, bubbles of the mineral oil^ the ^e 
of a pea, may be seen riising, which, on reaching the surface 
<^ the water, make yellowish brown marks three or four inches 
m (fiemeter, and soon dissipate, leaving a very diaa^ieeable 
smell, which is carried by the wind to some distance. ^ It un<- 
doubtedly owes its origin to the vdcano. 

Here I must close this imperfect enumeration of the most 
eoBspicuoi^s simple minerals of Vesuvius. I shall only add the 
names of six new minerals from the appendix of Haidinger, 
whbh occur here, and generally heise alone, but whose char)acr 
ters have been VCTy imperfectly determined. BreiaUJcUe^ (see 
p. fl09 ;) Comptomte, (see the Edm. Phil. Journal^ iv. ISl ;) 
Forsteritey HumUe^ SoTnervUlite^ and Sulphate of Potash ; 
likewise Davf^nCj (see No. xiv. p. 326.) 

The minerals of Vesuvius doubtless require much elucida>- 
tion ; and should Messrs Monticelli and Covelli succeed in 
their efforts towards this end, they will perform an importsJlt 
benefit to science. I now close this paper with the hope that 
those who may read it with attention, will, notwithstanding its 
many imperfections and omissions, derive both pleasure and 
profit from the perusal. Of this I am convinced, that th^jr 

* This notice is from Breislak, Campame, i. 241. 
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could not have ^txmred tbe infoniiation thej might im^ de» 
fiired on the subject ol Vesuvius, without biinging together a 
number of unooimected and some scarce works in dtferent 
languages, and gone through a toilsome imd too etten iinsatuk 
factory course of reading. Should any thing I may have my- 
self advanced be considered unimportant or inconclusive, I 
diaU feel satisfied if I hate merely simplified the labour (tf 
vesearch, or given a stimulus to ferther inquiiy on an interest- 
ing, but too much neglected subject* - ^ 



A»T. ll^^Accotmt qfe^n Apparatus Jbr grinding and poli^ 
in^ ihe Spectiia of RefleiMng Tdesoopea. By die Bight 
HMourabb Losn Oxhavtown, M. P. Communicated by 
tbe Author. 

In Plate IV. Fig. 2, AB represents the bed of a large pow6r 
lathe, CD a shaft connected with the steam engine, ISP the 
floor of the room, 6H the ceiling, and IK a large? lathe bead 
for very heavy work. Motion is communicated by a band from 
the shaft CD to the lathe IK^ and by bands through a succes- 
fflon of wheels, as represented in the figure to the specnluni 
LM. LM, therefore, revolves with a motion slower than V W, 
m the proportion of the product of the ^adii of the wheeb 
transmitting the motion to the product of the radii of th^ 
wheels receiving it. 

-NO represents either the polishing or the grinding tooL PQ 
16 a rod resting against a limber spring BS, and passing through 
the flat rod TU into a hole in the tool NO. The rod TU is 
furnished with a joint X, so that when the eccentric VW re- 
volves, the rod XU Teciprocates steadily through the guides 
Y,Y, carrying with it the rod PQ, and of course the tool NO. 
Prom S a weight hangs proportioned to the size of the specu- 
lum or glass, as the tool alone would be too light. 

To make use of this apparatus the speculum LM is secur- 
ed to the centre of the chuck, as represented in the figure, by 
means of very soft pitch and wooden pegs driven into the 
chuck. The tool NO of lead and tin of the proper curre is 
then placed upon it, and the rods PQ and TU arranged as in 
the plate. At the commencement of the operataon, to expiedite 
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the process, tbe ^peculuin may be made to revolve with const* 
deraUe rapidity by altering tbe arrangement of the bands coi]»<* 
municating the motion; and the tool NO, for the same pur^ 
pose, may be prevented from turning by a pin screwed into i^, 
which catches against the rod TU. .Coarse emery is now in- 
troduced between the tool and speculum through a hole in 
the. tool; and the. reciprocating motion of NO, combined with 
the rotatory motion lof LM, will soon bring the speculum %qa 
good surface, though not truly spherical. The focal length 
of NO being now a little changed, it is replaced by another 
.tool composed of lead and tin, and NO is now suffered to re- 
ifciye with the specidum, the pin that prevented it being re- 
moved ; be^des the bands are now arranged as in the figure, 
to give a slow motion to the speculum, and emery of different 
degrees of fineness is made use of, till the surface of the specu- 
lum is extremely smooth. . j 

No fresh emery should now be add^d for at least a quarts 
of an hour ; and the speed of the shaft CP» and of course .5^ 
the, whole apparatus, is reduced during that time one-half. Thk 
seems favourable to the production of a very accurate spheri- 
cal surface. 

The speculum will then be ready to he polished, for wbicti 
puiiMDse the tool is to be covered in the usual ^anne^ with.^ 
coat of pitch of the proper . consistency, and the usual polisl^- 
ing powder applied. At the commencement t^e shaft CD 
may revolve with its ordinary speed, and a considerable wejight 
may be applied to the spring RS ; this will almost immediately 
bring the pitch exactly to the same curve as the speculum, and 
the polish will rapidly proceed ; however, towards the end 9f 
the operation both the speed of the apparatus and the w^ht 
must be greatly diminished. 

It appears, then, that the. friction by which the polishing, 
and the latter part of the grinding is effected arises from the 
reciprocating motion of the tool. The circular motion of the 
speculum is merely for the purpose of continually altering the 
direction of the strokes resulting from the reciprocating mo- 
tion The tool will npt revolve exactly in the same time, as 
the speculum ; this is to a certain extent useful ; but would be 

pnijudipial if fj^pm were, produced, ])y it. a^ouj^ting to apy 

4 *' 
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sensible quantity. It is principalis fen* the purpose of ot>vmt«- 
ing thid that the speculum is made to revolve so slowly. I 
have tried the introduction of another motion into the process^ 
by fixing the guides YY on eccentrics revolving very slowly, 
and having a very small eccentricity. This seems to be an 
improvement ; but as it renders the machine more complicated^ 
and as I have not yet tried it sufficiently to be able to speak 
with certainty of its good effect, I have not represent^ it *ni^ 
the figure. 

It is evident that a consider^ible number of specula or lenses' 
may be worked at the same time, by increasing the nirmber <^ 
the wheels Z. I have not, however, extended the apparatus 
beyond What the figure represents, having no occasion for it. 

The annexed sketch has no pretensions to the accuracy of a 
working drawing. The scale is merely for the purpose of gir- 
ing a general idea of the proportions of the parts : The machine 
would be sufficiently large to grind and polish a speculum of 
three feet dian^eter or perhaps larger. Should an instrument- 
misiker think it worth his while tx> construct an apparatus on 
the above principle, .probably one on one-third of the soate^ 
would be sufficient for bis purposes ; — it might be mb^ed b^ 
men and a porter's wheel. The quantity of power necessaiy 
would of course depend upon the velocity of the machine^ 
and the size and number of the specula to be worked. 

The engine I 'make use of in my laboratory is a two horse 
power ; and from some loose experiments with it, I should 
think that a one horse power would be fully sufficient for three 
or four specula six inches diameter. The rod T U-may make 
a stroke of about an inch for a speculum of the- above dimen- 
sions, and the revolutions of the speculum may be to the re^ 
volution of the eccentric as 1 : 300 or 400. For specula of 
six inches diameter a day will be found sufficient to complete 
the process. 

It is evident that the object of this apparatus is to commu- 
nicate an accurate spherical figure. Should it be pressed to 
attempt the parabolic curve, the motion recommended for 
that purpose might be imitated by means of the ecc^ibrib 
guides and the sldw circular motion of the speculutfi; and 
with this advantage, that, were it found- really succesftfiil, the 
same result would probably be always afterwards obtained ; 



S16 Lord Oxmantown on a» Jpparahafor grindimgS^. 

htAy from m»oti8 which I have stated in an account of an aU 
tempt to impvove the reflector, (see last Number, p. 25.) I fear 
the paraholie cinrve is ineooastent with an accurate surface. 

In Pig. 8^ AB represents a lathe for cutting the took for 
grinding specula and lenses. The mandril works between 
brass jaws secured by a variety of screw bolts to prevent any 
shake. It is more to be dep^ouled upon than one of the com- 
mon oonstructiony and admits of easier adjustment* CD per- 
forms the office of the slide puppet of a common lathe, but is 
steadier, and in other respects prelerable to it. The triangu- 
lar bar EF is moved backwards and'forwards by the screw 6. 
IH is a light frame of wood. K the cutting ed^. IM a 
rod of iron made flat at I and pierced with a small hole. The 
rod IM may be drawn out more or less ; and th^i it can be 
secured by a screw. 

To. cut a couvex tool, the lathe AB and puppet CD are 
pkeed upon the bed of the lathe, Fig. 8, A and F being tam^ 
ed towards each other. The axis of the mandril AB and of 
the triangular bar CD are then brought into the same rigbft 
Kne, and jJaced at the proper distance. The frame IH lis 
tben adjusted so that the interval between the hole at I and 
K shall be exactly equal to the radius of the tool to be 4;ut« 
The extremity of the bar IM is then inserted into the hori- 
zontal slit in the bar EF, and then secured by a steel pn, up- 
on which it plays, and the edge E is canried by a slide rest 
along the surface of the tool, which had been previously fixed 
oh at B, and in a horizontal line corresponding with its dia« 
meter ; and the impression it makes may be regulated by the 
screw C. A very accurate spherical siirface of exactly the re« 
quired radius will thus be formed. A concave tool is cut hi 
the same manner, only the lathe AB i» reversed, and a simple 
radius is substituted for the frame IH* 

I have cut tools with this of twelve feet radii, but shorts 
radii are more manageable. 

The whole of the above apparatus has been v«ry lately boni- 
structed. When it has been more used, improvements wltt no 
doubt suggest themselves. The interposition of another wlue^ 
and spindle between VW and LM would be of use ; $9\t in 
rather difficult without it to communicate a sufficiently sW 
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motion to the speculum ^ but, iiponifte wfc©le> I (fcink thism*. 
cfcinery will be found greatly to abridge the labour mdt Jtt*. 
crease the certidnty of the p«)ce6S of working upecula andlensed. 



Abt. lll^^EwpmimmU wVk the VegetMe Poiem »«ft which 
the Nagas ♦ ure stated to Up th^ Afrowe. By P. Beetoi^, 
Esq. Surgeon Superintendant of the School of Native Doc 
tors, Calcutta* Commotticated by G^ob&e 8wiNtON> 
Esq. 

1827, June 24^A. — This substance, (which is soluble in water,) 
softened with a few drops of $pirits of wine, was on the point 
of a lancet inserted in the inside of the thighs of two pigeons, 
■ Vomiting two or three times, and three or four evacuations 
(one or two of which were watery) occurred, general uneasi- 
ness and languor were manifested, and they both died an a 
convulsive fit of about two minutes duration, one in forty mi. 
Butes, and the other in forty-two minutes after the insertion 

of this poison. 

June 28<A.— Fifteen minutes after 2 .p. m. the poison wag 
in a similar manner inserted in the inside of both thighs of a 
pigeon, and the effect was as follows : Nineteen minutes after 
two, two motions in quick succession ; twenty-two minutes 
after two, slight vomiung, and general uneasiness and langupi 
manifested ; thirty-four minutes after two, slight vomiting aa 
before; thirty-wx minutes after two again vomiting repeated, 
^d a copious watery evacuation, and the pigeon died in a 
convulsive fit, which lasted about one minute and a half, at the 
e^Lpir^tion of thirty-seven minutes after the insertion of tne 

p(n8on. 

Nijaj?teen minutes after 2 p. m. a second iMgeon was in n 
similar manner infected. Upwards of half an hour elapsed 
without any symptom being {^[iparent. It then couched, and 
seemed a little drowsy. A few minutes afterwards it rose and 
w^ked about for a few minutes on a table on which it was 
placed, and again couched and remained iqpwards of an hour 
without «wiy other apparent symptom than languor. Giddi- 

' • The hill tvibcs between SylheC and MaDnijidre. 
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]|«ai then <$akn« oil, and il rt»e ahd atteni|fK^ to move. The 
giddiness remained two or -three imnutes, and returned in the 
same mannelr at an interval of a quarter of an hour. At half 
past three it had a copious watery evacuation, and from that 
period it remained in a languid state without any other symp- 
toms being naamfebtedy until ten minutes aftet six, when a 
slight conmlsive fit came on, and it died two minutes after- 
wards. 

A third and ibufth pigeon were infected in the same man- ^ 
ner with this poison. In both, symptoms were manifested 
similar to those which were apparent in the first pigeon, but 
less violent, and they both died in similar convulsions of about 
two minutes duration ; the third pigeon in forty-five minutes, 
and the fourth pigeon in forty-two minutes after the poison 
was inserted. 

In the inside of both thighs of two rabbits the poison was 
inserted with the point of a lancet. Ten minutes afterwards 
the first rabbit manifested general uneasiness, its respiration 
became very quick, and a tremulous motion of its sides and 
flanks was perceptible. About half an hour after the poison 
was inserted, a copious watery evacuation took place, and 
then it appeared to be getting languid. It, however, moved 
about occasionally on the table without any other apparent 
symptoms than those described, till the coming on of a con- 
vulsive fit^ when it suddenly made a bound, struggled violent- 
ly for two or three minutes, and died at the expiration of fifty- 
seven minutes after the insertion of the poison. 

The second rabbit for upwards of a quarter of an hour 
appeared unaffected. It then gasped for three or four minutes, 
as if oppressed by sickness of stomach and difficulty of breath-' 
ing, became languid, and had a copious watery evacuation. 
It remained languid, and suddenly it bounded up from the 
table, and in a convulsive fit struggled violently for about two 
minutes, and died in twenty-nine minutes from the period of 
the insertion of the poison. 

The rabbits and pigeons were full grown, and in the thighs 
of each the quantity of poison inserted could not have exceed- 
ed five or six grains, yet symptoms were manifested indicative 
of considerable excitement and irritation, and in all of them, 
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excepting one pigeon^ death was produced in less than an 
hour, a proof of the poisonous quatity of this vegetable, sub- 
stance, of which we are at present in possessaoDof no name. 
• ^ From the circumstance of a fowl, having been killed in five 
minutes by the insertion of this poison, according to the atete- 
ment of Captain Grant, it is probable that in its recent state 
its power is very active, but from a single experiment no de- 
cided inference can be drawn. 

P. Breton, Swrgeon. 
Calcutta, July 6ik, 1827; 

NOTE BY THE EDITOR. 

Mr Swinton has transmitted to us some of the poison {in 
the state of a dried gum) used by Mr^ Breton in the preceding 
experiments, which we have sent to an eminent chemist for 
the purpose of analysis. It was obtained by Captain Grant, 
who drew up the following memoranda. 

" I send some of the poison with which the Nagas poison 
their arrows. I tried its viriue on a fowl, by putting a little 
on the point of a penknife, and slightly piercing it. The 
bird died in five minutes. The whole of the Naga& to the 
E. N. E. and S. E. of the valley of Munnipore use it. They 
make it into a paste with tobacco water, and rub it on the: 
points of their arrows. Whilst on my late trip in Eubboo, I 
used every endeavour to find out the tree, but I could not 
succeed. The Nagas could not be induced by promise of 
reward to discover it; but always referred me from one tc 
another. They all agreed in their aocount of the tree, and 
described it as being of enormous size. The poison ii^extraet^^ 
ed by making incisions in the bark, from which it oo^es. The 
men who are emloyed ib collecting it are obliged to take the 
greatest precautions, and cover their mouths and nostrils 
while they are engaged in this occupation. They are fed by 
the hand of a second person all the time, and for several days' 
after they have given up working. They also say that the 
trees are found at some place in the neighbourhood of Eub* 
boo.** 
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JLtor. IV^f^FofF^ikertisirmtiafMCHthe^Canstiysei^ 
nmUo T^^estopes »M aJhM iXMeute kns^ imteaS, qf the 

'MUaiUne ef PUni Gku9.* By Pstck fiAmLoir^ JBsq. 
RHB.kc. 

Wvbaiw already in two aueoessive papers^ (No, xiv« p. 335, 
and No. xv. p. 93,) made our readers acqu^ted with the im- 
pro¥e«iema on the achnimatic telescope proposed by Professor 
Barlow ; and we are sure that they will partake in our gratifi- 
catum when we inform them, that the Board of Loi^tude has 
authorized him to cax ry on his experiments at their expence. 

Siace the date of Professor Barlow^s last communication to 
this Journal^ he has bad several opportunities of applying lu8 
^elespope with six inches aperture and' seven feet in length to 
t]^ examination of double stars. 

** With this instrument}"^ says he, ^* the small star in Polaris 
W so distinct and bnlliant with a power of 143, that its transit 
wai^t be taken with the utmost certainty. The small stars in 
« Lyrae^ Aldebaran^ Ijiigd^ & Bootb, &c. are very distinctly ex- 
lubited ; among^ the larger close double stars, Castor and y 
lieQtiis are well defined. ^Hh a power of 300 ; and amongst the 
aiilfliee double stars I may meatioa m Aurigse, 52 Orionis,. ^ 
Qrionifs, and a variety of otberai^ the same class. The belts 
and double ring of Satum a«e #d) exhibited with a power of 
16Q ; and the belts and satellites of Jupiter are very tdierably 
dofio^d with the same, power^ but will not bear a higher power 
l|bap About SOO, in his preaeat situation, which is certainly not 
favcHieaU^;. ia both cases the discs of the planets are satirfac*.^ 
tuvrily wbij^ and belts and sbftdows well marked ; but in Ju* 
piltr^ and perhaps in botb,^ there is some uncorrected colour 
roM^d the edge of the disc.**^ 

*^ Bei^des the advantages attending this principle of construe- 
Uo^t vhioh wer^ formerly pointed out, I am willing to hope 
4^ lA^he): very important one (which I have, not, however, 
b€k^i:i^ able at present pri^cticfilly to demonstrate) may still be 
effected ; namely, the reduction of what has been termed the 

* The paper of which this is an abstract was read before the Iloyal So- 
ciety of London on the 17th January 1828. Ed. 
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Wcondary spectrum, either to zero or to a very inconsiderable 
aiB^njt. In order to examine the practicability of this object^ 
let us first consider the two lenses in contact, and inquire into 
ibe conditions requisite for uniting the vioiet, thered^ and the 
fiiean ray, which latter may be accounted that oo the confine 
of the violet and red sides of the spectrum. Let the focd 
lengdi of the mean ray in the plate lens be^ and the length of 
the focus b^ond/, viis. the red side of the specCram, be t, iu 
wfa^^cj focus being/ 4- r; lety^j r* and of course /' H" r^ det 
note the sifliein the correctii^ fluid Jens : then^ in order that 
the red ray may cmnoide with the mean ray, we must' hare s < 

1 1 r ... • > 

Now jr+T-f-jrjf+T) 

_1 1 r^ 

and f+r'-r-f'U' + r^) 

therefere, when j — ?/= ^~t r '^ Z' 4- r' 
we must have jxf+r)^jnjr^) 

TV' 

and therefore, f : f :: y y : jrrrp 

That is, the mean focal lengths must be to each other as the 
red part of the focus divided by the whole focal length of the 
red ray, or, as the dispersive powers for this side of the qpec^ 
trum, in each lens. 

" In the same way, if we denote by v andtr' the length of 
the violet part of each focus ; then to have the violet and the 
mean ray coincide, we miist have 
1 1 1 1 

and as before, we shall find that this can only take place when 

hence, in order to unite these three colours, the conditions 
must be that 

r V r' V 

" But as /, r and v^ in one case, and /', r and t/, in the 
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other, are dependent and proportional in each, respective to*- 
cus, if these proportions do not arise from the natural. pix»per- 
ties, of the two media, they cannot be produced by art, while 
the lenses are in contact ; but in any case where the violet side 
of the ccHtecting or concave lens exceeds that of the red m « 
greater proportion than the violet exceeds the red in Che.con* 
vex lens, and if the dispersive ratio be so great as to admit of 
the. lenses being sufficiently opened from each other, then such 
adiscancemay.be found as shall produce the above propor^ 
tion; and hence. unite these. three rays in one coounon fopus* 
or at least, approximate towards this xesulL 

^^ Let the distance of the lenses be dy and let the plate focus 
retioain as before/, then the negative focus must be reduced till 

— ~ ' = dispersion. * 

'^ Conceive this length to be found, which may still be de- 
noted byy, and r^ and ic/ may also denote the same as before^ 

the ratio 77 r to -tv > will likewise still remain the same. 

" But the coloured focus of the plate lens remaining the 
same as before, while the mean fo<us is changed from^to 
y — d ; we must now, in order to unite the three rays, have 



The two latter terms remaining in tji<6 s^me ratio, while; the two 
iiwsmer.inay be varied at pJeasujre by changing the vfjlue pf <i ; 
which will have no eflTect on the ratio of the latjter term*, al- 
though the actual value of/', r^ aad i?', mwst necessarily vary 
for every chaise, in the value of d . 

" Let the constant ratio of <hp latter terms be w : « ; tUen 
we have to find d, such that ; 

V ■'- ' . V r mv 

• ^ I : ^ : : m : n; or, . - ; — — 

f~d+r J^,v — v J^d. + r Jr^d-^p 

which reduced, gives d = =^-2-- — ' ^^-^ . 

' *^ If now a', ^, a'" be taken to denote, the refractive indices 
of the red, green, and violet ray in the front lens, we .shall find 

/y T and p, to be to each-other i» 1, ^ — ; — , and — ;;; — ;and 

• Fh^, Tram. I8^7i Aar. xv. 
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substituting these proportional values for the above letters, 
our expression becomes 

" In like manner, if «',«", «"' be taken to denote the refrac- 
tive indices of the red, green, and violet ray in the correcting 
lens, then wie shall find 

jri^ ; j^_^ : ; »i ; » : : a" — a' : a'" — a" 

which latter may therefore be substituted for m and n. 
*'*' The formula then becomes 

_ i K - «0 (^" - «'0 - (^" - «-0 («- - gp > 
— •/ \ (a" — . «'). (a"' — a") a' — (a'" — a") (a* _ a') «'" j 

an expression for the distance in terms of the indices and focus 

only. 

" In plate glass, according to Fraunhofer, d = .61j5, 

d* := .525, and d" =± 535. Which value being substituted, give 

^-J\ .981 (a" — a') — 1.0J9 (a'" — a") j 
In flint glass, from the same authority, a' = .602, a" = .620^ 
a'^' = .640. Which numbers being substituted, give d = .ISiJl 
An impracticable distance in this case, because the dispersive 
power of flint glass is not great enough to correct the plate 
lens when so far removed. 

If these indices had been .602, .621, and .640, then we 
should find d = 0, or the lenses ought then to be in contact. 
A change therefore of .001 in the index of the green ray 
changes the distances of the lenses from nothing to nearly 
three-fourths of the whole focus of the plate ; consequently, 
the' determination of the proper distance to combine the three 
colours, when the media are such as to admit of it, depends 
upon the most delicate determination of the indices of the red, 
green, and violet rays; but these being so determined, and the 
dispersive power of the medium being great enough, the most 
complete union may be effected. 

WhetTier the sulphuret of carbon fall within this limit or 
not, I am not at present able to say. I have attempted to find 
the indices of the diiferent colours by means of a prism ; but it 
is extremely diflicult to determine the limits of the difi^erent 
shades, and perhaps after all the best way is by actual experi-^^ 



^4 Professor Barlow on Achromatic Telescopes^ <J-c. 

ment on the telescope itaelf. Fearful in the beginning of ad- 
vancing too far in opening the lenses,. the fir^ exprnment was 
made with the fluid at a very inconsiderable distance behind 
the plate, and the quantity of uncorrected colour was very 
great. I next tried b, distance of 18 inches, and the uticor- 
rected colour was considerably less than before,^ but sdll too 
great. With this distance the experiment was witnessed by 
Captain Eater. I next opened the lenses S4 inches, and at this 
distance the experiment was witnessed by Professor Airy, who 
still detectfed some uncorrected colour, which, however, is riot 
sensible to my eye till the telescope is applied with a high 
power to Jupiter, Venus, or some bright star ; neither was this 
defect felt in any sensible degree by Mr South or Captain 
Beaufort, who were also present. 

From the gradual diminution of the outstanding purple by 
opening the lenses from contact to 24 inches, I suspect with a 
distance of SS inches (which is perhaps the most I can ventiure 
upon with a focus of 48 inches for my plate,) that the red 
would be outstanding; and if so, the projier point must be 
between these limits. 

This, however, remains to be verified by experiment. Should 
it be effected, we may enumerate the advantages of this tele- 
scope as follow •— 

1 . It renders us independent of flint glass. 

% It enables us to increase the aperture of the telescope to 
a very considerable extent. 

8. It gives us all the light, field, and focal power of a tele- 
scope of one and a-half times at least, probably of twice the 
length of the tube. 

4. It is presumed that further experiments may enable us to 
find such a distance for the lenses as shall reduce what has 
been termed the secondary spectrum (inseparable from the 
usual construction,) either to zero or to an inconsiderable 
amount. 

Note. — It may be proper to state, that, between the tempe- 
rature of 31° in February and 84® in August, and again at 3P 
in December or November, I found no appreciable difierence 
in the index noting the focal length of the telescope. The 



On the time at which Nearchus lefi the Ifuim. $25 

fluid has even been put in a state of ebulfition by the applica- 
tion of red hot iron, and in a very few minutes has become 
transparent, and the focus remained either exactly or very 
nearly the same.* 



Art. V. — On the time at which Nearchfis lefi the Indue. Cooi- 
municated by the Author. 

X HE connection of astronomy and chronology is a subject of 
great interest as well as usefulness. It may not appear at first 
sight to be a matter of much importance whether an event 
took place a few days sooner or a few days later ; but there is 
great satisfaction, when, from the unerring aspect of the heaven* 
ly bodies, we are able to fix the time at which any th^ng occur- 
red. This gives a degree of precision as well as of authenticity 
and certainty to an epoch which could hardly be derived from 
any other source. With this view the following remarks were 
drawn up. They do hot lead us, indeed, to a variation from 
a received interpretation, but they remove some difficulty which 
may have remained on previous suggestions, and may add 
something to that conclusiveness on which the mind loves to 
rest. 

Dr Vincent's valuable work on the voyage of Nearchus may 
not be in every one's hand ; it will be right, therefore, to quote 
the words, of it in making the • statement of the present sub- 
ject ; and it will make the whole more easily understood by 
general readers. He saysf , ^^ in regard to the second depar- 
ture from the Indus, we have the united testimony of Strabo 
and Arrian with a shade of difierence, which, though it might 
be well to reconcile, is not an object of importance. The date 
of Arrian is the 20th of Boedromion, the date of Strabo is the 
evening rising of the Pleiades, and both profess the authority of 
Nearchus. 

** The evening rising of the Pleiades is fixed by Columella 

* Since this note was written Professor Barlow has found that the changd 
of position of the lens is .134 of an inch between SV and each extrenie^ and 
that the reftackive index of the fluid is as its density.— Ed. 

t P.S4.. 
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fiir the 6th: of tJke Ides <&at is, the Uhb,) of October ; we 
have therefore the iDt^oded ceiaae of our< author exhibited in 
the clearest Jight."^ 

After some discussion, Dr Vincent * fixes on the 1st of Oc- 
tober for the time mentioned by Arrian. Between this and 
the date derived from Columella there is a considerable differ- 
eiiice, which Dr Vincent ** never having had leisure to pursue 
the science of astronomy,^ was unable to account for. He 
therefore applied to Mr Wales and Dr Horsley ; and the disl 
sertations with which they supplied him are printed at the 
end of the volume. 

Calculating for the time and country in which Columella 
lived, Mr Wales found f that the point of the ecliptic,, which 
set as the lucida Pleiadum rose, was ^ ^9*^ 7' 9", and in this 
point the sun then was on the IQtli of October. He likewise 
found that the point which rose as the star set was nt 4° 20', 
which point the sun occupied on the 29th of October. The 
former of these dates differs nine days f jom the time assigned 
by Columella, which, as we have before- mentioned, was the 
10th of October ; and the latter differs ten days from his time, 
which was the 8ih of November ; for he says vi. Idus Novem- 
bris vergilise mane occidunt. 

Mr Wales examined the effect which tjie precession of the 
equinox would have produced between the time of Columella 
and that of Alexander ; but he found that the alteration would 
riot have amounted tp more than two days J, whidi was not 
enough to clear up the difficulty. But it may be remarked, 
as he observes§, that one of these errors is in defect, and the 
other in excess. And ^^ it is manifest the starts rising cannot 
be observed when it rises exactly as the sun sets, nor can its 
setting be seen when it sets exactly as the sun rises, oa account 
of the daylight; but perhaps the one might be seen by a 
good eye in the latitude of Rome, nine or ten days before, 
and the other as much after the time when the two circum- 
stances happened together; and I hav^ not a doubt but .that 
the difference between Columella's observation and my calcu- 
lation is to be attributed to this cause.*" 

• P. 496. t P. 501. X P- -503. § P. 502. 
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Dr Horsfey d6eB not merely retsoii oti Mt WaWs c&kmla- 
tions. He goes himself completelythitiugh the whole firobleni^ 
and, making allowance for the effect of refraotioiii, he finds that 
** ^h^ 19rii of October (Styl. Jul.) was the day c^ tb6 aero- 
Hychal rising of lucida Pleiadum upon the horizon of the 
mouth of the Indus In the year before Christ- 886 * He then 
discusses the date of the ^th of Boedromioii frdm tiie\^#A^- 
nian Calendar, and says-f, " it is certain that on one of these 
two days, either- the 30th of September or the 1st of 'Ootobery 
NearchttS sailed from the mouth of the Indus^ aocs^dingto 
Arrian ; consequently, he had been eighteen or nindte^n days 
at sea before the day came of the acronychal rising of iucida 
Plriadum ; taking acronychal rising strictly, ac^rdifig lo-fihe 
mathematical definition of the terms." He goes cm to reason 
on these results, and then says, "after various conjectures 
and many long calculations, I am entirely persuaded ibat 
Mr Wales's very ingenious conjecture, by which he recisni. 
eiles his calculation of the acronychal rising of the Pleiades 4it 
Home, in the year of our Lot'd 43, with ColumellaV date, is 
the only true solution of the diffioulty J. It certaanly ^as 
very natural (and it was the only way for popular use)for the 
ancients to call that the evening of the acronychal rising, on 
which they first missed the light of the risti^ star.'' DrHors- 
ley, however, does not satisfy himself with a loose estimate of 
the number of days which might intervene between the time 
at which the star would cease to be visible and that at which it 
would really set. He reducetr it to certainty by calculation. 
♦* Lucida Pleiadum,'' he adds, " is a star of the th»d magni- 
tude; and Ptolemy says, that stars of the third magnitude'first 
become visible when the sun is sunk l^'' below the bol^izon.r 
Applying this to the given time and place» he found tliat on 
the § SOth of September the star might have been still visible; 
^^ but the next evening, the 1st of October, the sun would be 
only 13* 37' 16" below the horizon when the star- was rising. 
This evening therefore the star ciould not be seen upon the 
horuEon. .It appears, therefore, that what these 'mariners 
would call the acronychal rising of the Pleiades, took place 

• P. 514. t P- ^17. X P. 518. § ? 5ia. . 
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either. im the v<9ry'day the fleet mlod, or die next, or ^at the 
late$l, tbe mxt day W ane^ 

. In & ^.po$t0cidpt to bis diss^tatioii, (which is addressed to 
Dx Viaeeiuty) he mentions, diat after be had - floished bis ibaW 
eubitkHiSt be almost accidentally met with a passage in Usher,, 
in which tbe evening rising of the Pleiades is Baid to take -place 
on the 1st of October. He considers that Udier makes this 
assertion oa the authority jp{ Euctemon, as cited by Geminus ; 
and dien adds with some exultation, *' had you had the ill 
luck to consult Usher^s Ephemeris on Geminus, instead of 
Coltimellay you would not have proposed this question to 
Wales or me, for you would have taken it for granted that 
Strabo and Arrian agreed. Had either he or I consulted them 
before we ^^Iculated, we perhaps should not have engaged in 
the labour of these calculations. We should have advised you 
j;o. follow JSuctemqn.wijthout regard to Columella, describing 
tb«.phenoDiena of another climate in another age ; but then we 
should not baye discovered what Wales has conjectured, and 
my calculations,.! think, put out of doubt ; that when the an. 
cientssp^k of acronychalrisii^s,tbey are iobe understood of the 
sensible ac^onysm; and this is a principle which may prevent 
many mistakes in deducing concluimns in chronology for these 
astronomical .obaracters of time which the ancients used."^ 
. It k m>t \mc0mtnon even for able men to be carried away 
by the pleasure of a fancied discovery, and to make every 
.thing bend to the. view which they have t|iken. This is the 
^se.with Jk Horsley in the presa:it instance ; and perhaps it 
is not too much to say, that, if we wish for the exact truth, 
we must se^.for it in the contcary of almost every part of the 
preceding passage., There isi^ much. in Columella on the 
.times of tbe risings and settings of the stars, that we cannot 
.wonder At Or Vinjcenf s having* recourse to him for his date* 
He seems to h^ve stated the question merely as a difficulty 
which be had found in reconciling this authority with the 
time mentioned by Arrian ; it is easy, therefoitt^, to see the di- 
.rection which was giv^n to Mr Wales^s investigation. We 
•may trace the same effect, though more remotely, on Dr 
Horsley ; for, although he particularly says,f ^* I have nqt 
■ P. 681. t ^' *05. 
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otodwiMd wysfllf ftttall with CMumeUi^s ri^iiigft mdmUvi^pi^ 
atill, if^* ill luck^ bad apt turned the inquiry into that pointy 
his inrestigatiooe would pvobaUy have taken a diffefent di^ 
reeticiD. This^discuMoii «o ccmif4etely supplies all theneces-* 
sary ddoulaAioBfi, that we should have bad to regvet any tbii^ 
which had curtailed it : but he was a .scholar as well as a m»- 
thematiciaii ; and if» without any preTious bia^be.had gone 
to the original text of Strabo, he most probably would have 
oplttsu)ted,as'be ought) the Gx^eek-asttonomers for an inter- 
pritoUon of it. He would have found that Gemanus would; 
have led hin to the truth ; and instead -of the confusiop, wluck 
made fain think that be had discovered sometUog yet unob*. 
aored about the acronychal risings and settings, .he would 
have found that Euctonon^s was.tbe only date to which Stra^ 
bo^s words could be profMsrly apj^ed. It may be remarkedf 
lifcewiisbe, that these is an inversioa of regular and legitimate 
method, in the course <tf his reasoning. The coincidence of^ 
dale, which he arrives at must certainly leave a strong imprea. 

•sion of the accuracy of thecofujecture which leads to it ; but^ 
still it cannot be denied thatiii this ^e shall rather haveesta*. 
Uitdied our preibises fron^our conclusion, than have proved' 

' the point in question by »/sound course of reasoning. W^. 
have arrived at < what will i^^Nrd a very probable solution of. 
our dtffiovlty ; but there as something still wanting^ to show that 
the proposed solution is really the true one. This is what 
now- remattts to be moreparticularly . conudered. 

When any precision is required, the observations of the 
heavenly bodies on the horizon are the very worst which ean 
be made. The effeeta oC refraction at such Very low altitudea 
are greats and liable tO: so: many variations, that allowatiees 
cannot always be made for them with ceartainty, even in tibe 
present slate of our knowledge : md when we conader that 
the ^pp^araace and disappearance of stars, as they are affected 
by tbB sun^s light, will vary (even- in the same |>lace) with., 
their different degrees of brillianoy, the. state o( the atmo^ 
sphere, the.powers of perception in the eye of the observer, it is 
evident that great latitude, must be aUowed for the <timca 
which are fixed for these phenomena. It is only astontshihg 
that these epochs come so near to the truth ; and this can only: 
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be accounted for by the constant care and Mteiition wbich 
were applied by the ancients to these observations. 'At one 
time, indeed, the whole of astrondmy comprised hardly any 
thing else; and they certainly possessed many advantages, 
when more accurate means of information were unknown, for 
the common purposes of human life. Since modem scieace 
has directed us to better ways of observation, these hatpe of 
course become neglected, and disuse has thrown a degree of 
obscurity over them, when, in truth, there is nothing really 
intricate in their nature. When a star rose -exactly at the 
same titne in the morning ^ith the. sun, or set exactly at the 
same time with it in the evening, it was said to rise or set cos- 
mically : and when a star rose exactly at the same time in the 
evening at which the sun set, or set in the morning exactly at 
sunrise, it was sa.id to rise or set aeronychally. 

These were the four fundamental combinations, by the re- 
turns <^ which the ancients marked their seasons; but, as 'the 
stars cannot be visible when the sun is on the horizon, tfeey 
could never be the objects of immediate observations. It 
became necessary, therefore, both for approximation to the* 
true synchronisms and for estimates of the lapse of time, to 
observe the stars as long as they were visible before sunrise, 
and as soon as they became visible after sunset $ and it iiB clear, 
fiom this general view, that whether we consider them cosmi- 
cally or aeronychally, the visible risings must always be later 
than the true, and, on the contrary, that the visible settings 
must take place sooner than' the true. 

When the star emerged from the sun''s Hght, so as to be 
first distinguished before day-break in the east, it was said to 
rise heliacally ; and when it sunk into the sun^s light, so as to 
cease to be visible in the west after sunset, it was said to set 
heliacally. These phenomena are so repeatedly alluded to,' 
that, if Strabo*s date had been the morning instead of the 
evening rising of the Pleiades, it is impossible that Dr Horsley 
could have had any difficulty. But we hinre here a very re* 
markable instance of the use and influence of names. The 
andents did not confine themselves to the strict acronychal 
risings and settings; they likewise attended particularly to the 
last visible rising of a star in the evening, and its first visible 
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^etlii^ in the moorDUig. These last had the same analogy to 
the acronychal rising and seuings which the heliacal had to 
the cosmical; but they appear to have had no generic title 
assigned to them, and consequently to have escaped both the 
friends to whom Dr Vincent applied. They had, however, 
particular names, which pot only distinguished them, but like- 
wise would have removed all possible doubt about this passage, 
if they had been properly attended to. 

Strabo * says, o Nfa^%o^ fiirofrca^n xala ^Xnadog triJoXriv 

t^i^iav ag^atf^ar r» ^rXir. Now, had he meant to refer to the 
strict acronychal setting, as Mr Wales and Dr Horsley have 
supposed through the whole of their dissertations, he would 
have used the word ai«7oX)j, and not i^r/loXri. This Dr Horsley, 
if his thoughts had not been turned into a different direction, 
would probably have noticed ; for he refers to Geminus ; and 
that very author says in the beginning of his eleventh chapter, 
that there is a great difference in the meanings of the two 
words. Autolycus, however, marks the specific difference 
between them in the manner which is most to our present 
purpose ; for he defines it to be tanri^ia avctloXr^, orav a/ncc rw fjXiu 
^uvoh/i of^M Ti avarsXKfi, and to be i6in^ta, iviloXf}, orav fi^irat, ro rov v^Kiov 
duvai ojg^ov ri iiSyaru)^ f>avfi avarsXXoy* It is impossible for words 
to be found which could show with greater perspicuity, that 
Strabo has exactly said what Horsley, after expending, much 
thought and labour, had at last conjectured that he. meant to 
say. But if Dr Horsley after all came to a right conclusion 
in this particular instance, he arrived at it by a method, which, 
by too rapid a generalizing, has made him lay down an erro- 
neous rule. It is natural that most dates would be assigned by 
the visible rather than by the true risings and settings ; these 
were more familiar to the mind, and more easily determined ; 
but it is not true that the two ideas were confounded, or when 
the acronychal risings and settings are mentioned we are al- 
ways to understand " the sensible acronysm.*" In English 
and in Latin there is a want of distinctive names, which may 
often create an ambiguity ; but the richness of the Greek Ian, 
guage gives us more precision, in that, as Geminus points out, 
^utf/fi for the real setting answers to av«7oX»j, and x^u^ts, for. the. 

• Lib. XV 
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loss of the visible object an&wers to i^l^Kr^. I do not mean 
to assert that the^e terms are never misa{^lied ; but Strabo 
bast not been guilty of this -critical maccuracy ; their very exist- 
ence proves the reality of the separate ideas ; and this is w 
itself sufficient to show that there is no foundation for wjiat 
Dr Horsley has mistaken for a discoyery of great iise to the 
chronologi^t. 

S. P. R. 
Oxford, July 1828. 



Art. VI. — On the relative qttaniities of steam condensed in 
vessels with bright metallic and blackened sulfates. By 
R. W. Fox, Esq. Vice-President of the Royal Geological 
Society of Cornwall. Communicated by William J. Hen* 
WOOD, F. G. S. 

Two cubical vessels of tin plate, of which the surface of one 
was bright, and that of the other covered with lamp-black, 
were connected with a steam boiler, by tubes so inclined to- 
wards the latter as to allow all water obtaining from conden- 
sation in the tubes to return to it. The vessels were of equal 
dimensions, four inches side, and the experiment was made 
in a close room, of which the temperature was 52° ; that of the 
steam being at a mean of 215°. The water was withdrawn by 
cocks properly adjusted for the purpose ;- and at the expiration 
of seventy-two minutes, the bright vessel had a£Porded 5.7, and 
the blackened one 10.2 cubic inches. Now, supposing steam 
of this temperature to be 1600 times rarer than water, in twenty- 
four hours the condensation from one foot of ^blackened surface 
would be 489600 cubic inches, or 1736 gallons of steam, and 
from an equal extent of bright metallic surface 273600 cubic 
inches, or 972 gallons. Hence the condensing energies of a 
blackened and polished metallic surface were to one another 
as 1736 is to 972. ViThen the difference between the tempera- 
ture of the heated body and that of the surrounding medium 
is greater, the effect will be proportionally augmented. 

But when currents obtain it is probable that the effect will 
be increased in both ; but that the ratio of this increase will 
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' \^ giseat«r for the hrigJit than lor the blackened sut^bce. Con- 
siderable currents of airxould.not be amded in the cMe de- 
. tailed ill the obserTations on Hud Towan engine. 



Aet. VII.— 4ccow»^ of the dimcUe and agricuUure of Sooba- 
thpo and Kotgurh. By Captain Patricis: Gerabd of the 
Bengal Native Infantry. Communicated by the Authoir. 

S00BATHOO9 a small fort and military post, occupied by the 
1st Nusseeree, or 6th local battalion, or hill-corps, is situated 
in North latitude 30° 68', and east longitude 76° 59 1 about 
4S05 feet by barometrical measurement above the level of the 
sea, and about 3000 feet above the protected Seikh states, in 
the plains of Hindoostan. Its horizontal distance from the 
latter, from which it is separated by two intermediate ranges 
of low hills, is ten miles ; from the nearest point of the Hima^ 
layah chain about sixty-five miles; from the Sutliij, or Su<- 
toodra (the ancient Hesudrus,) twenty^/our ; and from Kot- 
gurh, forty. . It is the chief place of the Purgunnah of the 
same name, and was formerly comprised in the state of Tha- 
kooraee, or lordship of Theoouthulj but was ceded to the 
British Government at the termination of the war with the 
Goorkha power. 

The Pergunnah of Soobathoo is a sort of flat or tabl6-land, 
having mountains in the neighbourhood, from. 4600 to 8Q00 
feet in height above the sea Its general aspect is open and 
much exposed ; and being comparatively low and near the 
plains, it is in some degree subject to the effects of the hot 
winds, which blow from thence during the months of April, 
May, and June, although the intermediate ranges are consi- 
derably elevated above it. The fort lies on the right bank of 
a branch of the small river Gumbrer, which flows about 1100 
feet below it on the south-west, and at the distance of one mile 
in a straight line. From the table-land there is a very steep 
descent towards the sou^-west and north-east, whilst the south- 
east and north-west sides are bounded by ranges of moderate 
elevation. The hills in the immediate neighbourhood are al- 
most entirely destitute of wood, while those at a short distance 
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are covered on their northern faces with large pines of th'e 
common species^ shrubs, and bushes. 

The neighbourliood of Soobathoo, considering kH thiiigSy 
and especially the oppressive treatment experienced by the in- 
habitants under the Goorkha rule, is rather populous, and the 
surrounding flats and slopes are highly cultivated. The coun- 
try is studded with numerous, though for the most part small 
villages, few of them containing more than from four to six, 
twelve, or fifteen houses or families. The number of the villages 
has increased to an astonishing degree since Soobathoo became 
a military post, and subject to British jurisdiction. 

The appearance of the country is pleasing to the eye of a 
stranger, though differing widely from that of the interior. 
The climate is extremely agreeable, the mean temperature 
being no higher than about 65*^. During May and June it is 
sometimes rather hot ; but it seldom becomes what is called op- 
pressive in a house. Taking it all in all, it is very healthy 
throughout the year. Fevers and rheumatisms are the pre- 
dominant complaints ; the latter prevail most in the cold wea- 
ther, the former during the periodical rains, (which commence 
towards the end of June), and generally whenever the weather 
is damp or subject to sudden changes. Cases of fever, how- 
ever, are remarkably few here compared to the plains. When 
the 'winter is rigorous snow falls, in January and February to 
the depth of about four inches ; but it seldom lies on the 
ground above two or three days, in consequence of the low and 
exposed situation of the country, and the power of the sun's 
rays. Hoar frosts commence in November, and vanish about 
the beginning or middle of March. In severe seasons, during' 
the latter part of December, January, and the early part of 
February, standing water freezes to a considerable thickness. 
The season of the rains, which, generally speaking, are rather 
heavy, terminates sometimes about the middle or end of Sep- 
tember, at other times not till beyond the middle of October. 

The country around Soobathoo is much cultivated, and 
agriculture carried on to a considerable extent, and this is rapidly 
on the increase wherever the inhabitants from the adjacent 
states, who are often obliged to fly from the tyranny and op- 
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presuon of th^ir petty rulers, cun pbutin arable lands sufficieixt 
for the maintenance of themselves and thar families. 

The declivities of the hills and mauntmns, which are unoI>- 
s^ucted by rocks, are very generally curltivated, and are cut 
and laid out with a considerable deal of labour into ledges or 
sloping fields^ of all diiapes and dimensions, but in general 
having much resemblance to the steps of a ladder placed :in an 
inclined position. These are supported by embankments formed 
mostly of earth, but sotnetimes of atone. All flats or piec^ 
of tablerlaod are carefully cultivated. Those on- the banks 
of rivers and streams are planted chiefly with rice, from the 
convenienx^e of obtaining water for irrigation. The rice crops 
are n^ost lusuriant, and yield a plentiful return to the farmefn 
The best rice, which is uncommonly cheap, is reckoned supe- 
rior to any of a similar kind produced in the f^ns near:this 
quarter. . 

T^e productions of the country around Soobathoo are very 
various. The following are the most important :«— Indian corn* 
cottony opium in a small quantity, rice of several kinds, wheat; 
Jow (barley,) koda or murwa, {Paapalum scrobkndatum^) va* 
rlous kinds of pulse, the several species of bathoo (Jmaranthui 
amrdhana,) oogul {Panicum emargmatum,) kuchalloo, or pi- 
nalloo (the Jerusalem artichoke, X believe,) kounguee, cheena 
i^Pcfmifium mmaceym^) bujra, ginger, which is a great article of 
export trade, being much superior to that produced in the 
plains^ and scarcely inferior, in point of size and quality, to 
that which. is grown in China; tobacco, lustum or garlic, cbil* 
lees or red pepper ; besides a great variety of others, including 
some commpn vegetables, which it is hardly necessary to notice, 
as they differ but little from those raised in the plains of Hin* 
doostan. 

In regard to fruit trees, there are abundance of apricots^ 
peaches, walnuts, wild, pears, raspberries of a purple colour, 
large and plentiful ; also, thaephul {Jm^ris heptajAyUa^) and 
a Y^riety of other wild fruits. . 

Kotgiirhf a small village and military out-post^ occujHed by 
a detachment of the 1 st Nusseeree battalion, is situated on the 
left bank of the Sutliij, in north latitude 81^ 19', and east Ion 
gitude 77® 80'. It lies on the slope of a rangey which rises to 
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Hhe'heigbt of IO9656 feet above tbe level of the sea, and i& 
crowned by Wartdo or Huttoo Fort, now dismantled and in 
-ruina This range sepi»«tes the dell of the Sutliij from those 
tif the Pubber, Jumna, and Tons, and the other great riVer^ 
to the southi-east. 

Th0 cantonment of Kotgurh is 6684 feet above the sea, die 
diAr^nee* of level between it and Soobathoo being 2429' feet^ 
ivbioh answers to a mean decrement of temperature of nearly 
10^ The Sutliij is about four miles distant in a straight line tO 
the north-west, the bed of the river being about 4000 feet lower 
than- Kot^rfa, fi*om which there is a steep descent to it the 
^b<lle way. The distance from 'the plains of Hindoostan is 
about fifty miles, and ftom the nearest point of the Hlmalayaha 
twenty-fite.* 

Kotgurh enjoys a delightful climate throughout the year. 
The rains commence about the 20th or 25th of June, and 
eoiitintie to the end of September, and sometimes even to the 
middle' of October ; occasionally also they terminate by the 
lath of 'September. In geiieitil they are heaviet and more 
proliiactedthan in the plains. ' They are followed by wHat may 
bexMiHed autUmn, which lasts all October and the greater part 
cf November, according to the.mildness or severity of the sea- 
sen ; after which, 'wiftter with all its horrors sets in. The 
temperftture 4uring the ra^hy season' is quite pleasant, though 
Mmetimes a little chilly. Wh^n the sun at any time breakil 
throujgb the clouds, it tarely rises- to 72^ in the hous^ ; but this ' 
heat, in a hiimid atmosphere which checks evaporation, occa- 
sionally feels close. , 

During the months of April, May, and June,— that period 
of the year so scorching and oppressive in the plains of Hin- 
doostan, — ^the climate of Kotgurh is cool and agreeable in the 
shade, and within doors a cloth' coat i-arely feels uncomfort- 
able ; but in the open air it is very hot ; for although tlie mean 
templerature of the climate does not exceed that of London 
above two or three degrees, the power of the sun^s rays is 
intense* 

* Munnee Maira^ the nearest town in Plain-level^ being about one qnile 
distant jfrom tbe foot of tbe bills^ is not less than 1200 feet above the level 
bf the sea. 
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The winters here resemble those of Eanc^e, hut are less se- 
vere. Frosts comnieDce hefore the middle of October, and in 
December, January, and February, snow falls, and lies in 
shaded places to the northward, from one to three feet deep* 
Sometimes it falls so early as the middle of November, some- 
times also so late as the beginning of March ; but at these seasons 
it laever continues on the ground, for although, in some respects, 
great elevation is equivalent to high geogra{^ical latitude, 
putting the climate of Kotgurh pretty much on a par with 
that of the ^outhof England, yet, owing to the much greater 
perpendicularity of the sun^s rays at the former place, they 
have very considerable power even in winter, and in exposed 
situations the snow melts away in a few days of sunshine. The 
air, however, continues very sharp, and frosty nights prevail 
during, the preater part of March. It is worthy of remark, 
that the flakes of snow are here extremely large, — much larger 
than I remember ever to have seen them in Europe. 

At Kotgurh, and places of similar elevation, spring may be 
said to commence about the middle or latter end of March, 
(although this depends greatly on the nature of the season,) 
and to continue all April. May is often rude and disagree- 
able ; . if rainy, fires and woollen clothes are indispensable to 
comfort 

The harvest, or reaping season, commences in May, and 
terminates about the end of June. The jow, or barley, is the 
grain which ripens earliest. The kunuk, or wheat, and the 
cowa jow {Hordeum ccdeste^) are fully a month later. In si- 
tuations mort elevated than the neighbourhood of Kotgurh, 
the crops are often very backward. The wheat, especially, 
is frequently not housed till some. time after the rainy season 
has fairly set in. The consequence is that great part of the 
grain never ripens, and the natives are obliged to reap it while 
partially in a green immature state, (the ear being full, how- 
ever,) in order to preserve the whole from injury and destruc- 
tion. 

Kotgurh is surrounded on three sides by thick woods, in 
which woods there is a number of rhododendrons, pines, and 
oaks ; and, indeed,, there are to be found in the neighbour. 
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hood almost every tree, shrub, and plant, indigenous to Eu- 
rope, besides a variety of others unknown. * 

The ,vegetable productions are much the same as those of 
Soobathoo. The following maybe mentioned as the chief. 
Several kinds of rice, mostly of the coarser sort ; jow, or bar- 
ley ; coua jou, (Hordeum cceleste ;) kunuk, or wheat ; phup- 
hura, or phuphur, {Panicum tartaricum ;) cogul, {Panicum 
^marginatum ;) chuberee, or jaburee, the grain of which dif- 
fers little in appearance from that of the phuphur and cogul ; 
opium in considerable quantities for export trade ; three spe- 
cies of batboo, {Amaranthu8 anardhanaj) red, black, and^ 
white ; kuchalloo, or pinalloo, (Jerusalem artichoke) ; various 
kinds of pulse ; a small * quantity of coarse tobacco ; a small 
quantity of cotton and^ginger on the banks of the Sutliij and 
other rivers ; Indian corn in a limited quantity ; koungee, 
cheena, (Panicum mUiaceum ;) and murwa or koda, (Po*- 
palum scTobiculatum f.) 

The principal fruits are apricots, peaches, cherries, small 
and very acid ; apples, pears, a few grapes, mulberries ; by- 
mee, or bymbee, a hardy species of apricot or peach, the stone 
of which much resembles diat of the common apricot, which 
is very abundant throughout the hills ; filberts, hazel-nuts, 
horse-chestnuts, several kinds of black raspberries, strawberries, 
with a great variety of other fruits, the indigenous productions 
of the country. 

In the interior of the hills oats grow spontaneously amoog 
the wheat and barley fields ; but the grain of it is so small 
that the natives make no use of it, and seem to be entirely 
ignorant that it is an excellent and nourishing food for cattle. 
. Two hardy species of rice are cultivated in elevated situa- 
tions, assisted by irrigation. The crops of both are exposed 
to occasional falls of snow, which they sustain apparently with- 

* Among these is a species of small red bamboo, which attains to the 
height of eight or twelve feet^ growing all over the higher mountains. It 
is used for a variety of donrestic purposes ; and if introduced into Britain, 
might prove a valuable acquisition ^o the p^santry, to gardeners, and to 
many*other classes of the community. 

f Cogul, phuphiy^a, jaburee, and pinpalloo, are more peculiar to the in- 
terior of the mountains, where they thrive much better than in the lower 
hills. 
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out injury. These species are, I believe, yet unknown in 
botany, and their introduction into Britain and other parts of 
Europe might prove an important acquisition. They are 
both of the coarser sort. 

Kotgurh was formerly comprised^ in the Purgunnah of 
Lundhock, one of the divisions of the independent petty state 
of Eotgoonoo; but was ceded to the British government 
shortly after the termination of the war with Nepaul in this 
quarter, in 1816. 

The natives of this part of the country are subject to the 
goitre, or large swelling in the neck. The other complaints 
most prevalent among them are fevers and rheumatism. 

The general aspect of the country around Kotgurh differs 
materially from that of the lower mountains near the plains. 
The ranges are more regular, and the hills are lofty and 
abrupt. The villages are few, and in general very small; 
the population is scanty and scattered, and does not seem to 
be on the increase *. The quantity of waste land is very con- 
siderable ; but great part of it evidently appears to have been 
cultivated at an antecedent period, indicating beyond a doi^bt 
that the country was bett&r peopled formerly than it is now. 
Most of the villages are more or less in ruins, and some of 
the houses which are still standing are unoccupied. This 
may be partly accounted for by the tyrannical measures fre- 
quently resorted to by the Goorkha chiefs io keep a refrac- 
tory people under subjection. 

In addition to what has been formerly mentioned of the 
agriculture of this part of the country, the following observa^ 
tioBs may be made. 

^ The circumstance of population being stationary roay be easily ac- 
counted for by the frequency of female infanticide ; by the prevs^ence of 
the revolting custom of polyandry, or a plurality of husbands to one wife; 
by the promiscuous intercourse which takes place between the sexes, from 
the early age of eight or ten, female chastity being here entirely unknown ; 
and by the existence of slavery. The first of these, so far as I know, is 
now of rare occurrence in those states which have been subjected to British 
authority; and the traffic in slaves, which was formerly carried on to a 
considerable extent with the plains of Hindooston, especially from the 
lower hills, has certainly of late yeais much diminished. It is therefore 
to be expected that population will now b^n to increase. 



g40 Captain Gerard on Sbobdthoo an4 Kotgurh, 

Immediately after the rains cease, and whilst the soil is jet 
in a moist state, the zumeendars, or farmers, begin to plough, 
and to sow wheat, barley, and coua jow, being the principal 
grains on which the inhabitants at this elevation afe depend* 
ent. These are buried under the snow during the winter, 
months. When much snow falls, the produce of these grains 
is very considerable ; but when there does not, and the ground 
is not sufficiently saturated with rain during the latter part of 
February and the early part of March, the crops are very 
poor, and not unfrequently scarcity ensues, aild sometimes, 
though seldom, the natives are reduced to a state of extreme 
wretchedness. In places more elevated than Kotgurh the 
grain often suffers considerable injury from a severe winter; 
while lower down, and on the banks of the river Sutliij, the • 
wheat and barley crops yield but a small return to the hus- 
bandman even in good seasons. This, however, greatly de- 
pends on the quantity of rain which falls during the season. 
The low lands and flats on the banks of the rivers and streams 
are more adapted to the cultivation of coarse rice, which thrives 
there remarkably well, and yields a plentiful return. * 

After the different grain crops on the high lands have at- 
tained the height of two or three inches, the natives in the in- 
terior make a practice of spreading manure over them, which 
(they say) is the means of materially increasing their value. 

Bullocks are the only animals used in all stages of agricul- 
ture in the mountains on the hither side of the Himalayas. 
All grain is trodden out by them with their mouths muzzled, 
in the same manner as in the plains of India. The grain 
after being cut is bound into small sheaves, and allowed to lie 
and dry in the sun for some time, after which it is stocked ; 
subsequently it is spread out in circular flats paved with stones, 
and trodden put as above-mentioned. 

The same sort of rude plough used in the plains is employ- 
ed also in the hills, and the implements of husbandry are few, 
and of little worth. 

The fields on the sides of steep mountains are formed into 

* Bamboos and some of tbe tropical fruits grow on the banks of the 
Sutliij, tbe climate of tbe hills being extremely diversified, according to 
the elevation above the level of the sea. 
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inclined terraces of all sizes and de9criptions, and .supported 
by stone walls. On the banks of the Sutliij and other rivers 
where the principal produce is rice, the fields are invariably 
partitioned out into flats, to allow the water necessary for irri- 
gation to cover the whole surface equally. 

The seasons at Kotgurh are greatly more backward than 
in the plains of Hindoostan, nearly corresponding with those 
in the central parts of Europe. In other words, the harvest 
is fully a month or six weeks later than at Soobathoo, where 
again it is a month behind that of the plains. 

We begin to sow European vegetables in February and 
March, and plant potatoes in March, April, and May. The 
reaping season on the banks of the Sutliij, in the neighbour- 
hood of BTotgurh, where the heat is extremely great and op- 
pressive, is, if any thing, earlier than about Soobathoo, and 
in situations of similar elevation above the sea. The crops of 
wheat and barley are more luxuriant and productive about 
Kotgurh than they are in the lower hills ; and coua jow, which 
is little inferior to the wheat in quality and productiveness, 
thrive at a less elevation, — at least the natives never cultivate it. 

The wheat, barley, and cowa jow crops, are succeeded by 
phuphura, cogul, chuberee, and the several kinds of bathoo, 
which are all cut down and taken in before the winter com- 
mences. 



Abt. VIII. — Observations on Ventriloquism.^ By Dugald 
Stewart, Esa. 
I 

Numberless facts might be adduced, to show how very much 
the effects of all the imitative arts are aided by the imagina- 
tion of the spectator or of the hearei*. But I shall confine 
myself at present to an example which, as far as I know, has 
not hitherto attracted the notice of philosophers ;— I mean the 
art of the VentrUoqtdst, — an art, which, if I am not mistaken, 
will be found, on examination, to bear a closer analogy to the 
nobler art of the painter, than we should, at first sight, be dis- 
posed to apprehend. 

* From his tClements of the Philosophy of the Human Mind^ Vol. iii* 
p. 229. Appendix. 
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In what follows, I take for granted that my readers are ac- 
quainted, with the distinction, so finely illustrated by Bishop 
Berkeley, between the original and the acquired perceptions of 
our different senses ; more particularly, between the original 
and the acquired perceptions of the eye and of the ear. It is 
on the former of these senses that Berkeley has chiefly enlar- 
ged ; and this he has done with such a fulness and clearness 
of illustration, that succeeding writers have in general done 
nothing more than to repeat over his reasonings, with very 
little, either of alteration or of addition. The metaphysical 
problems relating to the sense of hearing have been hitherto 
overlooked by almost all our physiologists, although they pre- 
sent various subjects of inquiry, not less curious and difficult 
than those connected with the theory of vision. 

The senses of hearing and of seeing agree in this, that they 
both convey to us intimations concerning the distances^ and 
also concerning the directions of their respective objects. The 
intimations, indeed, which we receive by the former, are by no 
means so precise as those of the latter. They are, however, 
such as to be of essential use to us in the common concerns of 
life. That one sound comes from the immediate neighbour- 
hood, — another from a distance ; one sound from above,— 
another from below ; one from before,— another^rom behind ; 
one from the right hbnd, — ^another from the left, are judgments 
which we have every moment occasion to form, and which 
we form with the most perfect confidence. 

With respect to the sigTis which enable us to form our esti- 
mates of distance by the ear, there is little or no difficulty ; as 
they seem to consist merely of the difierent gradations of which 
sounds are susceptible in point of loudness and of distinctness. 
In what manner our estimates of direction arel formed, has not 
I think, been as yet satisfactorily explained ; nor, indeed, do 
I know of any writer whatever, excepting Mr Godgh of Ken- 
dal, who has even attempted the solution of the problem. The 
difficulty attending it arises, probably, in some measure, from 
the imperfection of our knowledge concerning the theory of 
sound ; a subject which, after all the researches of Sir Isaac 
Newton, continues to be involved in considerable obscurity. 
One thing seems to be pretty obvious, that the effect of which 
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vre are conscUms depends on the mechamcai impression con- 
nected with the direction in which the liist imfmlse is made on 
the organ of hearing ; but how this impulse is modified accord- 
ing to the position of the sonorous body, (although that it is 
so, our daily experience leaves no doubt,) it is. not an easy 
matter^ to imagine. 

If this conclusion be admitted, the imitation of the ventrilo- 
quist (in so far as direction is concerned) would appear to be 
not only unaccountable, but-quite in^ossible; inasmuch as the 
' effect on the hearer's ear, which serves to him as a sign of the 
place of the object, does not depend on any particular modifi- 
cation of sound which a mimic can copy, but on the cictiud di- 
rection in which the sound falls upon the organ. 

Mr Gough himself seems to be sensible of this, and, accord-, 
ingly, he supposes the art of the ventriloquist to consist in a 
power of throwing his voice at pleasure te wards the different 
walls of a room, so as to produce an echo in that particular 
direction which suits his purpose. His own words are : " He 
who is master of this art, has nothing to do but to place his 
mouth obliquely to the company, and to dart his words, if X " 
may use the expression, against an opposing object, whence 
they will be reflected immediately, so as to strike the ears of 
the audience from an unexpected quarter, in consequence of ' 
which, the reflector will appear to be the speaker.'** But to 
this theory, two obvious and insurmountable objections occur : 
Istf Supposing the ventriloquist to possess this very extraordi- 
nary power of producing an echo in a room where none was 
ever heard before, it still remains to be explained, how this 
echo comes to drown, or rather to annihilate the original 
sound. In every case of echo, two sounds at least are heard. 
Whence is it, then, that the echo of the ventriloquist's voice 
should so completely supplant the original sound, as to occupy 
solely and exclusively the attention of the audience ? 

9dy Mr Gough's theory proceeds altogether on the supposi^ 
tion, that the art of ventriloquism can be practised only with- 
in the walls cX a room ; whereas I apprehend the fact to be, 
that it may be exercised, at least, with equal advantage, in the 
open air. If this last statement be correct, it puts an end to 
the controversy at once. 
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I was much pleased to observe the coincidenee between 
both these remarks, (which struck me when I first read Mr 
Gough'^s paper,) and the following strictures oa his theory of 
ventriloquism, in a very ingenious article of the Edinburgh 
Review. After quoting the same passage which I have already 
referred to, the reviewer proceeds thus :^ 

^^ Though this comprehends the scope of the autho/s doc 
trine, we are of opinion that it afibrds a deficient and inade- 
quate explanation even of the ease that^ he relates, in which 
the ventrikMjuist performed his operations in a confined room. 
The power of projecting the voice against a plain wall, so that 
it shall be reflected to a given pointy is difficult, and* we may. 
'almost say impossible of attainment. But, granting that this 
power were attained, the reflected tones of the voice must be 
a mere echo, whilst the sounds proceeding immediately from 
the mouth of the speaker, being both louder in degree^ and 
prior in point of time, must necessarily, as is the case in every 
«cho, drown the first parts of the reflected sounds, and make 
the remainder appear evidently difi^erent from the original. 
The author seems to have been led into this theory by the 
analogy of light, without perhaps duly considering that the 
parades of light move successively in direct lines ; whereas 
the undulations of sound must necessarily expand and en- 
large, as they proceed on from the sounding body. But the 
feats of ventriloquism are often performed sub dio^ when no 
means for reflecting the voice can be present, and where, of 
course, the author's doctrine cannot in any respect apply. 
He has omitted to mention a cause which, has a very power- 
ful influence in effecting the deception, viz. the expectation 
excited in the spectator or hearer, by the artist* having pre- 
viously informed him from whence he proposes to make, the 
sounds proceed. This circumstance, of raising expectation 
almost to belief, aided by a peculiarly happy talent for imi- 
tating singular or striking sounds, such, for example, as the 
cries of a child in the act of sufibcation, is perhaps a more 
probable explanation of the phenomena of ventriloquisp.^* 

In the conclusion of the foregoing passage, the reviewer 
alludes to the influence of Jmagination in aiding the illusions 

^ • Edinburgh Review, Vol. ii. pp. 194, 195. 
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of the ventriloquist ; a circumstance which Mr Gough has alto- 
gether overlooked, but which, in my opinion, is one of the 
chief principles to be attended to in this discussion. Indeed, 
I am strongly inclined to think, that the art of the ventrilo- 
quist, when he prodtices a deception with respect to direotiony 
consists less in his imitative faculty, than in the address with 
vhich he manages the imaginations of his audierice. In this 
respect ventriloquism and painting appear to me to be exact 
counterparts to each other. The painter can' copy, with ma- 
thematical accuracy, the signs of different direction ; but it is 
impossible for him to copy all the signs connected with differ- 
ence of dietance^ — ^for this obvious reason, that the objects in 
his representation are all at the same distance from the eye, 
and, conse(|uentIy, are viewed without any change in its con- 
formation, or in the inclination of the optic axes. The ven- 
triloquist, on the other hand,, can copy the signs of diffa^nt 
distances^ but not the signs of different directions. We know, 
however, in the case of the eye, that if all the signs of differ- 
ent direction be copied, as in a correct perspective drawing, 
the imagination is able to supply, in a considerable degree, the 
signs of different distances. The -imitation may not be so per- 
fect as to produce any thing approaching to a deception ; but 
the effect is powerfully assisted by the imagination of the spec- 
tator^ who, in this, as in all other imitative arts, consulti^ his 
own pleasure most effectually, when he yields himself up, with- 
out resistance, to the agreeable delusions practised on him by 
the artist. In like manner, in the case of the ear, is it not pro- 
bable, from analogy, that if the ventriloquist can imitate the 
signs of different distances^ the imagination may supply the 
signs of different directions ? For this purpose, however, it is 
necessary that the imagination should be under the manage- 
ment of the ventriloquist ; — a management which a little ex- 
perience and address will easily enable him to acquire ; and 
also, that the ear should be deprived of every aid wh.ich it is 
accustomed to receive from the eye, in judging of the local 
situations of objects. That both of these things are, to a cer- 
tain extent, within the reach of his art, will appear from the 
following slight remarks. 

Ist^ The ventriloquist, by concealing the motions of his lips. 
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may cmitrive to bring the whole of his exhibition under the 
V cognizance of the ear alone. Of the few persons of this de- 
scription, whom I have happened to see, I have uniformly ob- 
served, that all of them contrived, under one pretext or ano- 
ther, to conceal their faces, while they were practising their 
imitations. One of the number remarked to me, that the art 
of ventriloquism would be perfect, if it were possible only to 
speak distinctly, without any movement of the lips at all.* 

2d, The ventriloquist may direct the imagination towards 
that particular quarter from which the sound is supposed to 
proceed. The possibility of this appears from many facts. I 
have seen a person, by counterfeiting the gesticulations of a 
performer on the violin, while he imitated the music with his 
voiqe, rivet the eyes of his audience on the instrument, though 
every sound they heard proceeded from his own mouth. I 
have seen another, by imitating the barking of a lap-dog, di- 
rect the eyes of a whole company below the table. 

A mimic of considerable powers, (the late Savile Carey) who, 
among his various other exhibitions, imitated very successfully 
the whistling of the wind blowing into a room through a nar- 
row chink, told me,' that, by Way of experiment, he had fre- 
quently {practised this deception in the corner of a coffee-house ; 
and that he seldom failed to see some of the company rise to 
examine the tightness of the windows ; while others, more in- 
tent upon their newspapers, contented themselves with putting 
on their hats, and buttoning their coats. 

The same thing is exemplified on a greater scale in those 
theatres (formerly not uncommon on the Continent,) where a 
performer on the stage exhibits the dumb-show of singing, with 

* Are not the deceptions of this kind^ exemplified in some of the exhi- 
bitions of Mathews, facilitated by the slight paralytic distortion of his 
mouth to one side of the face? In consequence of this accident, when h^ 
wishes to conceal the motion of his lips, he has only to turn the other side 
of his face to the spectators. They, however, who have had the pleasure 
of seeing him, will readily acknowledge, that this circumstance goes but a 
irery little way to account for his powers as a Ventriloquist. It may con- 
tribute something to give a freer scope to their exercise ; but by far the great- 
er part of the illusion depends on his singular talents as a mimic, combined 
with that ascendant over the imaginations of his audience, which he owes 
to a superiority of comic genus and of theatrical skill, seldom found in un- 
ion with that secondary accomplishment. 
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his lips, and eyes, and gestures, while another, unseen, sup- 
plies the music with his voice. The deception in such cases, 
it is weH known, is so complete (at least at first) as to impose 
on the nice^ ear and quickest eye. The case I suspect to be 
very similar with the deceptions of the Ventriloquist ; whose 
art seems to me to amount chiefly to a certain degree of ad- 
dress or trick, in misleading the imagination with respect to di- 
rectimi.* The rest resolves entirely into a particular modifi* 
cation of mimicry — thai of the signs qf distance — superadded 
to the other powers which mimics in general possess. Among 
these powers, that which ventriloquists seem in general most 
carefully to cultivate, is the power of imitating the modifica^ 
tion of sounds which arises from their obstruction ; of imitating, 
for example, the voice of a person heard from the adjoining 
apartment, or from the floor below ; or the rattling of a carriage 
as it passes along the street. ^ 

The deception, after all, has but narrow limits ; and, I sus- 
pect, owes no inconsiderable part of its eifect to the sudden 
surprise which it occasions. It may make up completely for a 
small di£Perence of direction, but is easily detected, if the dif- 
ference be considerable, and if the experiment be continued 
for a length of time. Accordingly, it js .only in very large 
theatres, that the division of labour, which I have just now 
mentioned in the art of the opera-singer, has been attempted 
with any considerable degree of success. In the progress of 
the entertainment, I have, in general, become distinctly sen- 
sible of the imposition ; and have sometimes wondered that it 
should have misled me for a moment. 

It is generally imagined that ventriloquists possess some pe^ 
culiar organic faculty/ which is denied to other men. By the 
ancients they were supposed to have a power of fetching a voice 

from the belly or stomach. Hence they were called ^yyaar^fj^uki. 
• 
* Mt Grough^ who had the misfortune to be blind from his infancy^ 
could not possibly form any judgment^ from his own experience, of the 
length to which this last species of deception may be carried by the help of 
false intimations or signs skilfully addressed to the eye. It is not, there- 
fore, surprising, that he should have been led to adopt some of those con- 
clusions which I have already taken the liberty to^ controvert. His paper, 
on the whole, reflects the highest honour, both on his philosophical saga- 
city, and on his taltnts as ail accurate and skilful observer. 
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Mr Gray, in his comments upon Plato, seems plainly to have 
given credit to this supposition. " Those"^ (says he) ** who 
are possessed of this faculty,^ (that is, of fetching a voice from 
the belly or stomach,) ^* can manage their voice in so wonder- 
ful a manner that it shall se^m to come from what part they 
please, not of themselves only, but of any other person in the 
company, or even from the bottom of a well, down a chimney, 
from below stairs, &c. &c. of which I myself have been wit- 
ness ^.'" In what manne;' this faculty of fetching ^ voice from 
the belly or stomach should enable the possessor to work all 
these apparent miracles, Mr Gray has not attempted to ex- 
plain. Among the moderns, a different theory has become 
prevalent,— that this peculiar faculty consists in the power of 
speaking in the act of inspiration. Hobbes is the earliest 
author, by whom I have found this idea started : *^ A man'^ 
(says he) ^^ that has practised to speak by drazoing in his breathy 
(which kind of men in ancient time were called VenMloqui,) 
and so make the weakness of bis voice seem to proceed, not 
from the weak impulsion of the organs of speech, but from 
distance of place, is able to make very piany men believe it is 
a voice from Heaven, whatsoever he pleases to tell them -J*.'' 
The same theory has been adopted in the present times by 
philosophers of the highest name, and has received countenance 
from some very accurate observers of my own acquaintance. 

* Gray's Works, Edit, by Mathias, vol. ii. p. 434. 

t Hobbes Of a Christian Commonwtaith, Cbap. xxxvii. — If the ventri- 
loquist really possesses this power, it is probably mucb less by weakening 
the voice, (as Hobbes supposes) than by divesting it of all the common 
marks of direction and of locality, that so unnatural a modification of 
speech is rendered subservient to the purposes of the impostor. ^ 

In Plato's Dialogue, entitled Sophista^ the following words occur : Bipt«c 
yTo^Btyyo/Atroft tit atoirof Eu^vttXitt. (Plato, £d. Serrani, vol. i. p. 252. C.) 
Mr Gray remarks on this passage that Eurycles was an EyyA^r^tfAuBot, 
and that those who had the same faculty were called after him Eurycliia, 
Serrauus translates «reror, importunum et ahsurdum* Is it not more rea- 
sonable to suppose that Plato used. the word «Tts-«v in its literal, and, in 
this case, much more appropriate sense, to denote the distinguishing facul- 
ty of a ventriloquist, by which he contrives to appear without place or po* 
sition, or. which comes to the same thing, to change his apparent place at 
pleasure : in the words of Seneca, Nusquam est, qui ubique est.—- (Sen. 
Epist. 2.) 
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FcHT my own part, I must acknowledge that 1 entertain great 
doubts about the fact, as I cannot conceive what aid the ven- 
triloquist could derive in the eicercise of his art, from such an 
extraordinary power, if it were really in his possession. My 
opportunities, however, of witnessing such exhibitions have 
been but few, and never afforded me access to a particular ex- 
amination of the performer ; I would be understood, therefore, 
rather to propose a query for the. consideration of others, than 
to ^ve a decided opinion of my own *. That the imagination 
alone of the spectators, when skilfully managed, may be ren- 
dered subservient, in a considerable degree, to the purposes 
of the ventriloquist, I am fully satisfied ; and I am rather in- 
clined to think that, when seconded by such powers of imi- 
tation as some mimics possess, it is quite sufficient to account 
for all the phenomena of ventriloquism of which I have ever 
heard. 

Suppose, for example, a ventriloquist to personate a father 
in the attitude^ of listening from a window to the voice of his 
child, who is exposed to some sudden and imminent danger 
below. Xt is easy to conceive him possessed of such theatrical 
skill, as will transport in imagination the audience to the spot 
whei^ the child is supposed to be placed, and so riyet their 
attention to what is passing there, as will render his imitation 
of its feeble and distant cries a much more imposing illusion 
than it would otherwise be ; or, to take a case which is seldom 
omitted among feats of ventriloquism, — suppose the performer 
to carry on an imaginary dialogue up a chimney with a chim- 
ney-sweeper in danger of suffocation. How imperfect an imi- 
tation of a person in such unusual circumstanced will be suffi- 
cient, if aided by tolerable theatrical powers, to produce such 
a degree of resemblance as will occasion that amusing surprise 
and wonder, which are, more or less, the objects of all the Imi- 
tative Arts. Even in the case of painthig^ a perfectly complete 
deception is never the aim of the artist ; as a great part of the 
pleasure arises from the perception of the difficulty surmounted^ 
and consequently would be diminished if the painter should to 

• I shall ever regret that the state of my health rendere^d it impossible 
for me to attend the extraordinary, and, by all accounts, unparalleled per- 
s formances lately exhibited in Scotland by M. Alexandre. 
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appearance have'achieved an imposBibility. ^^ Deception,^ (says 
Sir Joshua Reynolds) ^^ which is so often recommended by 
writers on the theory of painting, instead of advancing the art, 
is, in reality, carrying it back to its infant state *.^ Diderot 
plainly entertained the same idea, and has expressed it still ' 
more explicitly, And with much grejater precision. > ^^ Les arts 
d'imitation sont toujours fondes sur une hypothese; ce n^est 
pas le vrai qui nous charme, c^est le menmmge approchani de 
la veriU le plus pris possible -f-." In these few words, Diderot 
has conveyed completely my notion of the source of the plea- 
sure afiPorded by the imitations of the ventriloquist. 

From the very interesting and intelligent narrative of Cap- 
tain Lyon, it appears that the art of ventriloquism is not un- 
known among the Esquimaux, and that it is employed by 
them for the same purposes ta which it was so often made 
subservient in the ancient world. The following passage ap- 
pears to me so curious, that I shall transcribe the whole of it. 

;'* Amongst our Igloolik acquaintances, were two female and 
a few male wizards, of whom the principal was Toolemak. 
This personage was cunning aud intelligent, and, whether 
professionally, or from his skill in the chase, but perhaps from 
both rea^ns, was considered by all the tribe as a man of im« 
portance. As I invariably paid great deference to his o|h» 
nion on all subjects connected with his calling, he freely coili- 
municated to me his superior knowledge, and did not scruple 
to allow of my being present at his interview with Tornga, or 
bis patron spirit. In consequence of this, I took an early op- . 
portunity of requesting my friend to exhibit his skill in my 
cabip. His old wife was with him, and by much flattery, and 
an accidental display of a glittering knife and soine beads, 
she assisted me in obtaining my request. All light ewdudedy 
our sorcerer began chanting to his wife with great vdiemenoe, 
and she, in return, answered by singing the Amna-aya, which 
was not discontinued during the whole ceremony. As far aa 
I could hear, he afterwards began turning himself rapidly 

* Reynold's Works, vol. iii. p. 176. Third edi^on. 

t Diderot^ Observations sur un ouvrage intitul^^ ^' Garrick et les Acteurs 
Anglois." Memoircs Historiques, 8cc., par M. le Baron de Grimis^ torn. i. 
p. 100. I^ondres, chez Colburn, 1814. 
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round, and, in a Ipad powerful voice, vociferated for Tornga 
with great impatience, at the same time blowing and snorting 
like a Walrus. His noise, impatience, and agitation, increas- 
ed every moment, and he at length seated himself on the deck, 
varying his tones, and making a rustling with his clothes. 

'' Suddenly the voice seemed smothered, and was so ma* 
naged as to sound as if retreating beneath the deck, each mo- 
ment becoming more distant, and ultimately giving the idea 
of beiQg many feet below the cabin, when it ceased enUrely. 
His wife now, in answer to my queries, informed me very 
seriously, that he had dived, and that he would send up Tornga. 
Accordingly, in about half a minute, a distant blowing was 
heard very slowly approaching, and a voice, which di£Pered 
from that we^ at first had heard, was at times mingled with 
the blowing, until at length both sounds became distinct, and 
the old woman informed me that Tornga was come to answer 
my questions. I accordingly asked several questions of the 
sagacious spirit, to each of which inquiries I received an an- 
swer by two loud slaps on the deck, which I was given to un- 
derstand was favourable. A very hollow, yet powerful voice, 
certainly much different from the tones of Toolemak, now 
chanted for some time, and a strange jumble of hisses, groans, 
. shouts, and gabblings like a turkey, succeeded in rapid order. 
The old woman sang with increased energy ; and, as I took 
it for granted that this was all intended to astonish the Ea- 
bloona, I cried repeatedly that I was very much afraid.* This, 
as I expected, added fuel to the fire, until the poor immortal, 
exhausted by its own might, asked leave to retire. The voice 
gradually sunk from our hearing, ,as at first, and a very indis^ 
tinct hissing succeeded : in its advance, it sounded like the ' 
tone produced by the wind on the base chord of an Eolian 
harp ; this was soon 9hanged to a r|ipid hiss like that of a 
rocket, and Toolemak, with a yell, announced his return. I 
had held my breath at the first distant hissing, and twice ex- 
hausted myself, yet our conjurer did not once respire, and ' 
' even his returning and powerful yell was uttered without a 
previous stpp or inspiration of air *y 

• Captain Lyon's Private Journal, pp. 359, 360. 
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What folIowQ h a farther proof of the ektent and versatility 
of the imitative povrers possessed by some of these savages. 

" Ohotook, and his intelligent wife Iligliak, paid me a visit, 
and from them I obtained the names of many birds and ani- 
mals, by showing specimens and drawings. Their little boy, 
on ugly and ^tupid-looking young glutton, astonished me by 
the aptitude with which he imitated the cries of efach crea- 
ture lus it was exhibited. The young ducks answering the 
distant call of their mother, had all theeflFect of ventriloquism ; 
indeed, every sound, from the angry growl of a bear, to the 
sfaiurp hum of a muskitoe, was given in a wonderful manner by 
this boy ♦." 

Aet. IX. — Account of the Performances of different Ventri^ 
loquistSf with Observations on the Art of Ventriloquism, 

iT E have laid before our readers the preceding ingenious specu- 
lations of our latedistinguished countryman, Mr Dugald Stewart, 
on a subject equally connected with metaphysics and natural 
philosophy. Like every thing which comes from his pen, they 
are marked with the sagacity of his great mind ; and though they 
do not contain the true explanation of ventriloquism, owing per- 
haps to his not having attended sufficiently to the physical part 
of the inquiry, yet they have overturned many erroneous hy- 
potheses which had been previously entertained, and have set 
the subject in a juster point of view than any in which it had 
hitherto been placed. 

Having had occasion to study the performances of some of 
the most distinguished ventriloquists, and to make several ex- 
periments on the direction of sound, we hope to be able to give 
an explanation of the art, free from all ambiguity, and to sepa- 
rate the ventriloquists into two classes, the real and the fcti- 
tioiis^ both of which produce the same effect by different means; 
the former by the aid of an art which the latter cannot com- 
mand, but the latter with an effect which is increased by the 
very want of that art of which the former is possessed. 

Before we proceed, however, to the consideration of this part 
of the subject, we must make the reader acquainted with the 

* Captain Lyon's Private Journal, pp. 149. 150^ 
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actual performanoes of some of the most distinguifibed v«!itri- 
loquists, in order that he may understand the variety of effecU 
which are within the power of the artist^ and consequently the 
phenomena which, require explanatioi^ 

I. Account of the Per/brmances of the Ventriloquist M, 
St Gille. 

M. St Gille was a grocer at St Germain en Laye, near Pa^ 
ris. His performances were carefully studied by the Abbe de 
la Chapelle, F.R^S. who has published an account of them in 
a work entitled Le Ventrihque^ which appeared in 1772. 

The Abbe being seated with him on the opposite side of a 
fire-place in a parlour on the ground-floor, observed him very 
attentively. After they had conversed about half an hour, the 
Abbe heard himself suddenly called by his name and title in a 
voice which seemed to come from the roof of a house at a dis- 
tance ; and while he was pointing to the house from which the 
voice had appeared to him to proceed, he was still more asto- 
nished to hear the words, it was not from that quarter^ issuing 
from beneath the earth at one comer of the room, apparently 
in the same voice as before. In short, according to the Abbe, 
this voice played as it were everywhere about him, and seemed 
to proceed from every quarter or distance from which the ope- 
rator chose to transmit it to him. Although the Abb^ was con- 
scious that the voice proceeded from the mouth of M. St Gille, 
yet he appeared to him absolutely mute while he was exerds^ 
ing his art^ and no change in his coimtefmnce could be disco- 
.vered. He noticed, however, that M. St Gille always pre^ 
sented the profile of his face to him, while he was performing. 

Having on another occasion taken shelter from a storm in 
a neighbouring convent, M. St Gille found die monks in mourn- 
ing for an esteemed member of their community who had been 
recently buried. When they were pointing out to him the 
tomb of their deceased brother, and lamenting the sUght ho- 
nours which had been conferred on his memory, a voice was 
suddenly heard to issue from the roof of the choir, bewailing 
the condition of the deceased in purgatory, and reproving the 
brotherhood for their want of zeal. The news of this strange 
event drew the whole community to the church, when the voice 

VOL. IX. NO II. OCTOBER 1838. R 
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vepeated its lumentations ami reproaches, and the whole 
rent fell on their faces and vowed to make a reparation of their 
error* They accordingly chaunted a full choir a de prqfim- 
diSf during the intervals of which the q[>irit of the departed 
monk accordingly expressed his satisfaction at these pious ex- 
ercises. The prior afterwards inveighed against' the incredulity 
of the modems, and the subject of apparitions ; and it was 
with great difficulty that M. St Gille convinced them that the 
whole was a deception. 

M. St Gille gave another proof of his skill before a large 
party, consisting of Commissioners from the Royal Academy 
of Sciences at Paris, and other persons of the highest rank, to- 
gether with a lady who was not in the secret, and who was merely 
informed that an aerial spirit had lately established itself in 
that part of St Germain en Laye, and that the present party 
had been assembled to inquire into its truth. After the party 
had sat down to dinner in the open air, the spirit addressed the 
lady in a voice that seemed to come from above their heads; 
sometimes it spoke to her from the trees around them, and 
from the surface of the ground at a great distance, Or from a 
" considerable depth under her feet. Having been thus addressed 
f(Mr above two hours, die lady was firmly convinced of the ex- 
istence of the spirit, and could scarcely be undeceived. 

II. Account of the Petformances of the Ventriloquist Louis 
Brabant^ Valet de Chambre to Francis L 
Louis Brabant had fallen in love with a rich and beautiful 
heiress, but, from his humble condition, he was rejected by the 
parents as an unsuitable match. Upon the death of ha: father, 
Xiouis paid a visit to the widow, and he had no sooner entered 
the house than she heard herself accosted in the voice of her 
deceased husband, which seemed to proceed from above,^— 
^ Give my daughter in marriage to Louis Brabant, who is a 
man of large fortune and excellent character. »I now endure 
the inexpressible torments of purgatory for having riefused her 
to^him. Obey this admonition and I shall soon be delivered. 
You will thus provide a worthy husband to your daug^r, 
and procure everlasting repose to the soul of your poor hus- 
band.^ This awful command, which had no appearance ef 
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proceedbg from Louis, whose countenance exhibited iio change^ 
and whose lips were close and motionless^ was instantly attended 
to, and the widow announced her compliance with the wishes 
of her departed husband. 

As Louis, howerer, required money for the cMapletioil of 
the marriage, be ventured to work upon the fears of one Coi^ 
nu, cm old and wealthy banker at Lyons, who had amassed 
umnense ridies by usury and extortion, and, Itde the pos^ssor 
of ill-gotten treasures, was troiiMed with remorse of conacien^ 

Having obtained an interview with the miser, be iattodnoed 
the sutgect of demons and spectres, and the torments of pup- 
gatory ; and, during an interval of sileBce, a voice, resembling 
that of the banker's deceased falser, was heard compAaimiE^ 
of Im dreadful situation in purgatory, and calling upon him 
to rescue him from bis sufferings, by putting into the banda 
of Louis Brabant a large sum to redeem the Chriatians <that 
were enslaved by the Turics, and also threatening him with 
eternal damnation if he did tkot flius «3ipiate his own aios; 
Vhe idd banlcer, however, seenui to hme tak^n these ad^ 
•vieesiflto consideration, for tb^^ ven4»loquist was usdertbe 
neeessity of paying him a second vUftt On this oceasiOB he 
beard from dbove the complaints and groans of his father, imd 
of all bis deceased relations, eatreatmg him for the Ichre of 
God^ and in the name of every saint in the kalendar, to Yoifft 
aerey on his own soul and theirs. The number and iondnesft 
ef their complaints subdued the hitherto impregnable spirit of 
Comu, who gave Louis ten thousand crowns, after whioh h^ 
vetumed to Paris and completed his marriage. When die 
banker was afterwards undeeeivei, he is said to have been io 
mortified that he died of ve&ation. 

M. De La Chapelle, from whose work these two cmm'SM 
cgrtiracted, and who psiid particular attention to the perf<^man. 
eti^pt M. St Gille, is of opinion ^at the faetitioos voice em* 
ployed on these occasions proceeds from tb# inner patjiA ef Ae 
mouth and throat, imd Aat it may be aoquii^d by ahndst aifiy 
penon ardently 4ett«eus of <A>uinHig it IWe may «dd, ^hcKtu 
ever, that Ae possession of this power «, as we iiiafll after- . 
^itods see, (>ot a «flatall part cf the art of «be 4^eittrik«|utst. 
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III. Account of the Performances of the Ventriloquist M. 
FitZ' James, 

M. FHz-James, a celebrated ventriloquist, who performed 
in Paris in 1802, exhibited, his art in London in 180S. Mr 
-William Nicholson, an acute and sagacious observer, has given 
the following account of his performances. 

After a comic piece had been read by Monsieur Volange, 
M. Fitz-James, who was sitting among the audience, went 
forward and expressed his suspicion that the ventriloquism 
was to be. performed by the voices of persons concealed under 
a platform, which w^ covered with green cloth. Replies were 
given to his observations apparently from beneath the stage ; 
and he followed the voices with the action and manner of a 
person whose. curioaty was strongly excited, making remarks 
in his own voice, and answering rapidly and immediately in a 
voice which no one would have ascribed to him. He then 
addressed a bust, which appeared to answer his questions in 
character ; and after conversing with another bust in the same 
manner, he turned round, and, in a neat and perspicuous 
speech, explained the nature of the subject of our attention ; 
and from what he stated and exhibited before us, it appeared 
that by long practice he had acquired the faculty of speaking 
during the inspiration of the; brei»tb ,with nearly the sanie ar« 
Uculation, though not so loud, nor so. variously modulated, as 
the ordinary voice formed by expiration of the air. The un- 
usual voice being formed in the cavity of the lungs is very 
different in effisct from the other. Perhaps.it may issue in a 
great measure through the trunk of the individual. We 
should scarcely be disposed to. ascribe any definite direction to 
it, and, consequently, are readily led to suppose it to come 
fpom the place best adapted to what was «aid. So that whm 
he. went to the door and asked, ^^ Are you there ?^. to a per- 
son supposed to be in the passage, the answer in the unusual 
voi^ was immediately ascribed by the audience to a person 
actuaUy in the passage ; and upon shutting the door., and 
withdrawing from, it, when he tiirned round, directing his 
voice to the door, and said, ^^ Stay there till I call you.^ The 
answer, which was lower, and well adapted to the supposed 
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distance and obstacle iaterposed, appeared still more striking- 
ly to be out of the room. He then looked up to the ceiling,* 
and called out in his own voice, ^^ What are you doing above d., 
- — Do you intend to come down ?^ to which an immediate an* 
sVer was given, which seemekl to be in the room above. ^Vl 
am coming down directly .'^ The same ^ deception was prac- 
tised, on the supposition of a person- being under the flooT) 
who answered in the unusual but a very dilBRorent voice from< 
the other,' ^^ that he was down in the cellar putting away some 
wine.^^ An excellent deception of the watdiman crjring -the 
hour on the street, and approaching nearer the house tiiLhe- 
came opposite the window, was practised.. ■• Our attention was 
directed to the street by the marked ■ attention which Fitzb 
James himself appeared to pay to the sound. He threw up 
the sash and asked the hour, which was immediately answered 
in the same tone, but clearer and louder ; but upon his shutting 
the window again, the watchman proceeded less . addibly, and 
all at once the voice became very faint ; and Fitz*James^ in 
his natural voice, then said, he has turned the corner. In, all 
these instances, as well as others which were exhibited to tlie 
very great entertainment and surprise of the spectators, the 
acute observer will perceive that the direction of the.spun^ 
was ima^nary, and arose entirely from the w^UUsludied-and 
skilful combinations of the performer. Other scenes which 
were to follow required the imagination to be too completely 
misled to admit of the actor being seen. He went behind a fold- 
ing screen in one corner of the room, when he counterfeited 
the knocking at a door. One person dalled from. witbip,.aiid 
was answered by a 'different person from ' withiout, who was 
admitted ; and we found, from the conversation of the par^ties, 
that the latter was in pain, and desirous of having a tooth ex-* 
tracted. The dialogue, and all the particulars of the <^ra- 
tion that followed, would require a long discourse, if I were 
to attempt to describe them to the reader. The imitation^pf 
the natural and modulated voice of the operator, encourag- 
ing, soothing> and talking with his patient,, the -confusion, .ter- 
ror, and iapprehensioh of the sufferer, the inarticulate noise 
produced by the chairs and appara;tus, upon the whole, constir 
tuted a mass of sounds which produced a strange l^it oomi^ 
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eftot« Loose obsdrvert would not have heutated to aaserl 
that the J heard more than ooe vmce at a time ; and though this 
certainly ooald not be the case, and it did not appear so to me, 
yet the transdtions were so instantaneous, without the least 
pCQse between, that the notion might be very easily generated. 
The remoral of the screen satisfied the spectators that one 
psrfbrmer had effected the wbok. 

3%e actor then proceeded to show us specimens of his art 
as a mimk ; but bore the power he bad acquired orer the 
filUsoles of bis face was fully as strange as the modulations of 
his lroio0# In several instonees he caused the opposite muai. 
^tt to aet differently fraaa^esch other; so that while one nde 
of bis face expressed mirth and laughter, the other side ap« 
psbredt^ be weeping. About eight or ten faces were showh 
tans hs succession as he came from behind t^ screen, which, 
together with the general habits and gait of the individual, to- 
ially l^tered him. 

In one instance he was tall, thin, and melancholic ; and the 
instant afterwards, with no greater interval of time than to 
pasfi^ round behind the screen, he appeared bloated with obesity, 
and staggering with fulness. The same man at one time ex- 
hibited his face simple, unaffected, and void of character, and 
the next moment it was covered. with wrinkks expressing sly- 
ness, mirth,' and whim of different descriptions. How far this 
discipline may be easy or difficult I know not, but he certainly 
appeared to me to bo far superior to the most pra^ised mas- 
ters of the countenance I have ever seen. 

During this exhibition, he imitated the sound of an oigan, 
the ringing of a bell, the noises produced by the great hydrau- 
lie machine of Marly, and the opening and shutting of a sniiff* 
box. 

His prindpal performance^ however, consisted in the debates 
at the meeting erf Nanterre, in which there were twenty differ* 
ent speakers, as is asserted in his advertisement ; and eertsunly 
the number of di^Ssrent voices was very great. 

Much entertainment was afforded by the subject, which was 
taken from the kte times of anarchy and convulsion in France^ 
when the lowest) the most ignorant part of society, was called 
wpon to decide the fate of a whofo people by the energies of 
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folly and brute violence. The satoe remark may be applied 
to this debate as to the other scene respecting tooth^drawii^, 
namely, that the quick and sudden transitions, and the great 
difierences in the voices gave the audience various notions, as 
well with regard to the number of speakers, as to their pb$i- 
tfons, and the direction of their voices.'^ 

M. Richerand, who saw the performances of Fitz-James at 
Paris, takes a different view of the matter frdm Mr Nicholson. 
He says, that every time the ventriloquist exerted this unusual 
peculiarity, he suffered distension in the epigastric region; 
that sometimes he perceived the wind rolling even lower; and 
that he could not long continue the exertion without fatigue. 
Richerand believes that the whole mechanism of this art con. 
siists in a slow, gradual expiration, drawn in such a way that 
the artist either makes use of the influence exerted by volition 
over the muscles of the parietes of the thorax, or that he keeps 
the epiglottis down by the base of the tongue, the apex of 
which is hot carried beyond the dental arches. 

He always made a st;rong inspiration just befoi^ this long 
expiration, and thus conveyed into the lungs a considerable 
mass of air, the exit of which he managed with such address. 
Hepletion of the stomach, -therefore, greatly incommoded the 
talent of M. Pitz-James, by preventing the diaphragm frond 
descending sufficiently to admit of a dilatation of the tliorax, 
in proportion to the quantity of air that the lungs should re* 
ceive. By accelerating br retarding the exit of the air> he can 
imitate different voices, and induce his auditors to believe that 
the interlocutors of a dialogue kept up by himself alone are 
placed at different distances. 

( To be continued in newt Number.) 



Art. X. — On a Mass of Native Iron from the Desert ofAta- 
cama in Peru, By Thomas Allan, Esq. F.R.S.E.* 

When in London in the spring of 1827, Mr Parish had the 
kindness to show me some specimens which he had just re- 

* Fron Ihe JSdiniturgh Transactions, vol. xi. part 1. p. 2^. 
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ceived from his son, Mr Woodbine Parisfa, his Majesty^ Con^ 
sul-General at Buenos Ayres, among which I was surprised 
and much pleased to find two masses of native iron, exactly 
similar to the celebrated Siberian block, made known to the 
scientific world through the exertions of Pallas, havii^ the 
same vesicular structure, and containing the same straw-ydilow 
coloured olivine firmly imbedded. 

I immediately suggested to Mr Parish the propriety ol los- 
ing no time in making this discovery known, and thereby se- 
cure to his son the merit of bringing it before the public ; and 
in order to do this in the most effectual manner, I advised him 
to present one of the masses to the Royal Society of London, 
and the other to the Royal Society of Edinburgh ; and it is 
with pleasure that I now find myself deputed to carry his 
wishes with respct to this Society into execution, by presenting 
one of the masses as a donation to this institution in the name 
of his son. 

Hitherto the Siberian mass has stood unrivalled, and quite 
unique. A mass found in Poland in 1809 was said to have 
resembled it, being vesicular, and having the cavities covered 
internally with a yellowish-green vitreous substance ; but it 
would have required the cavities in the iron to be ^kd with 
that substance, to have rendered it similar. to the Siberian 
mass. The other native irons have, I believe, uniformly pre- 
sented a solid structure, or else, though technically termed 
spongy, were wholly composed of metallic iron, alloyed as 
they all are with nickel. It is consequently interesting . to 
find that a mineral so entirely similar to that of Siberia, should 
have been found abounding in the opposite hemisphere, as ap- 
pears by the following very curious statement contained in the 
extracts of two letters from Buenos Ayres, and so abounding 
as to render it a matter of great astonishment. 

" Account received by Dr Redhead of the Native Iron from 
the Province ofJtacama. 

^' The specimens were taken from a heap of the same na- 
ture, esteemed at about three quintals. They exist at the 
mouth of a vein of solid iron (barra,) half a yard wide, idtu- 
ated at the foot of a mountain. The opposite plain is strewed 
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with similar ffagmeDtsJ The Indian, who brought th^se^ calk 
them ^^ Revenkbzones^ supposing them to be jH'oduced by ex- 
plosions from the mines. He had been charged to bring a 
piece of the vein itself, and some of the rock in which it is 
imbedded ; but this he says he could not effect for watit of 
XocAb. He therefore contented himself with picking up some 
pieces that were at the foot of the hill, where the mouth of 
the vein opens. If it be true, as, from the probity of the In- 
dian, who is well known from previous information, atid from 
general report, we must believe it to be, that the met^ is in a 
vein, it ought to be con»dered as the first phenomenon of this 
nature that has occurred. . What Margraff fbund in Saxony- 
was probably not of this kind.^ 

Extract of a Letter frtim Woodbine Parish, Esq* Buenos 
Ayresy AprU 1827. 

' " The account given by Dr Redhead has since been fully 
confirmed by other accounts from different persons* This iron 
is found in the province of Atacama in Peru, at a distance of 
about twenty leagues from die port of Cobija, in large masses, 
imbedded in a mountain, in the neighbourhood of the village 
of San Pedro, and scattered over the plains at the foot of the 
mountain in question, for a distance of three 6r fqur leagues, 
in fragments similar to that sent herewith, but some of them 
of coneaderable magnitude.^ 

. From this statement it appears that the accounts are yet im- 
perfect, and that we have only the authority of an Indian to 
depend upon. It was by the same species of authority that 
Padlas was led to his mass, obtained from Medvedef a Co* 
saque, who was found to be accurately correct. The apology 
of the Indian for not bringing a portion of the vein attached 
to the rock, as he was desired to do, is a very plausible one ; 
but the structure of this iron is so entirely dissimilar from the 
product of any vein of iron that we are acquainted with, that 
it is highly probable the scattered fragments will be found to 
differ entirely from any ore which the veins of that country 
may produce. It was the theory of the Indian, that these 
fragments, which, according to Mr Parish's subsequent state- 
ment, appear to be scattered over a district extending to three 
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ifr tow league^ w^re prodtttedby exploaions from ifae vmnt. 
Ste bad censequefitly a theory to support ; and we know bere 
fldQiething' of the diiBculty with which geological of»moDS,are 
abandoned. - Our Indian^ therefore, who. is. admitted to be. a 
man of observation) would probably decline to produce speci-r 
mens calculated to overset his former assectiotts^ asit i8.ve]7 
improbable that he would be sent for- the purposeof i^tainiiig 
specimens without the tools necessary to secure the aueeess of 
bis mission. 

The desert of Atacama, as it is termed in th^ maps, is situ- 
ated on the shore of the Pacific, between Chili and j^eru. 
The town of Atacama lies in lat. 23^ SO" south,, and Jong. 
69^ 2(y west, about half*way between the ocean and the vol* 
canic range which runs along the western edge of the great 
peninsula. ' 

Connected with, though independent of this notice, I nmy 
n^nlion, that it is also to Mr. Woodbine Parish that the Bri- 
l^h Museum is indebted for. another remarkable mass of na- 
tive ircm, presented some time ago in the name of that gentle* 
man by Sir H. Dayy. ^ The history of it ia iinfortunately xioft 
given in deuil. It is considered by Mr Parish to.be the aame 
mass described m the PhUosopMcal TransactUms of 1788 Uy 
Beuban de Celis, which was found in the province of Chafio 
Galamba. But there is a great discrepancy in the weight. . It 
is rather surprising that no accurate . descriptioa of this mass 
has as yet met the eye of the public^ although it. is itaelf placed 
under its aspect oil the ^teps.of the great stair of the Museum. 

'•> '■' ' ■ , - ' " ■ - ' ! ! r. ' ■ -. ' ■ ' ' -rr ] ' " 

Abt. XI. — Examination of the Specimen t^Na&oe Irmh frank 
the Desert ofAtacuma in Peru. * By Edwabb Tubnxb, 
.M..D. r. R. S. £d., Professor of Chemistry in the Lowion 

University. . 

The native iron from the desert of Atacama in Peru has ex- 
ternally all the characters of meteoric iron. The metal in the 
specimen is tough, of a whiter colour than common iron, and 
is covered on most parts with a thin film of the oxide of iron. 
The interstices contain olivine. 

The specific gravity of some clean fragments is 6.687 ; and 
. • This article forms an appendix to the preceding paper of Mr Allan. 
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ibe density of a portion whieb baa been forged into the form 
of a nailis 7.48& 

To ascertain if tbe specimen is analogous to metooHc iron 
lA compoeition^ as well as in its appearance, 89*44 grftins oi ift 
were exposed to the action of nitro-aittriatic add# aild w«r^ 
coropleteljT dissolved by that menstruum. The solution, aftee 
being .iB«>deratdy diluted with cold water, was gradually nei^ 
trdixed by tbe bi-carbonate of potash^ with the view of ipeeA* 
pitating the iron, and retaining the cobalt and nickel ill solu^ 
tion by the excess of carbonic acid. 

The hydrated red oxide of iron, after being collected on a 
filter, and carefully washed, was taken up by oxaili^ add^ 
which did not kave any residue. It did not therefore contain 
any nickel or cobalt. 

The solution from which the iron had been removed by the 
bi-earbonate of potafth had a green tint ; and on ^i^p^Uing the 
free carbonic acid by heat, the hydrous cacbodat^.of nickel 
subsided. The pr^pitation Vas oomp}eted by tbe aid of pi|f^ 
potash. The precijntate, after being washed, \jiFa& treated by^ 
a solution of oxalic acid, and. was thus converted into the |frd^ 
nular oxalate of nickel Th4 acidulous solution of oxiilic aci4. 
did not strike a blue coleUr with the ferrocyanttte oi potfllshf 
nor yield a precipitate wh^n neutralised with ammonia, and 
consequently was free from iron. 

The oxalate of nickel was dissolved in pure ammonia ; and 
after it had separated from the liquid by the gradual dissipa* 
tion of the alkali, the remaining liquid had a pale pink eoliHUr» 
and on evaporation yielded a minute residue, which, wbefk 
fused with borax, yielded a blue bead. It was therefore onu 
late of cobalt. 

The oxalate of nickel was decomposed by heat, and yielded 
4.174 grains of ^e protoxide of nickel ; equivalent, according 
to the atomic tables of Dr Thomson, to 3.192 grains, or 10.84, 
per cent, of metallic nickel. The total quantity of cobalt is 
less than 1 per cent. 

I do not rely with confidence on tbe numerical result of the 
analysis ; for while the complete separation of cobalt and nick- 
el from each other js attended, as is w^ll known tp analystSi 
with considerable difficulty, I was obliged by circumstaneet 
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to conduct the examination in too hurried a manner to admit 
of minute accuracy. Of the essential point, however, the pre- 
sence of oobaJt and nickel, there is no doubt; and hence we 
may safely infer that this specimen is of meteoric origin. Pro- 
fessor Stromejser, in an- elaborate investigation of these pro- 
ductions, has detected cobalt as well as nickel, in every speci- 
men of meteoric iron which he has examined ; whereas a simi- 
lar metallic compoimd of these metals has never yet been dis- 
covered in the earth. 



Art. XU.-— 5Pafefe (^the Variations of the Magnetic Needle, 
accorditiff to the latest observations. By Professor Han- 
STEEN. Communicated by the Author. 

The following table, which Professor Hansteen was so kind 
as to communicate to us before his departure for Siberia, is a 
continuation of those tables which he published in his able 
work, entitled Unterstichungen iAer den Magnetismtts der 
Erde. Christiania, 1817. We have already communicated to 
our readers the early measures of the variation of the needle ; 
and we are therefore glad to be able to complete that series 
of valuable observations by the following list. 

h^^Denmark, Norway ^ Sweden, and Finland, 

Anholt Island, Bugge, 1788, IQ'' 8' W. 

Ab<^ Finland, Hansteen, Sept. 27, 1825, 11 20 

Brahestad Finl. Sept- 1825, 10 SjB 

Christiansand, Wibe, Mar. 18, 1782, 20 

Christiania, Rick, May 17, 1780, 18 42 

Hansteen, Mar. 10, 1817, 20 3 

May 22,1818, I9 59 

Aug. 28, 1821, 19 57 

Sept. 12,1821, 19 4-3 

Sept. 26, 1821, 19 34. 

May 24,1822, 19 47 

Dagerort Isl. Schulten, 1800, 12 

Fredriksteen Norwr. Vibe, Mar. 24, 1779, 18 

Jinnska Uton, Schulten, 1800, 13 00 

Gran Nor w. Hansteen, 1821, 1850 
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Hammi^rfest^ 


Sabine, 




1823, 


11*26' 


Gottska Sandoe, 


Schulten, 




1800, 


14 40 


T >5)nn<soi't' Siv 






1800) 


15 20 W. i 


J_tfCtllU9l,l W i3 vv • 

Norstaboe Norw. 


Hansteen, 




1821, 


22 12 


PltPJl Rxff 






1825, 


10 6 


Svarfvarort Sw. 


Schulten, 




1800, 


13 40 


Throhdhjem Norw. Hansteen, 


July 28 


, 1825, 


19 86 


Tnrni»a Rinnl 




Aug. 


1825, 


12 7 


JL VII lICc* X JIII.1I1* 

Ullensvang Norw. 
Uleaborg Finl. 




1821, 


22 '^1 


Julin, 




1791, 


10 




Hansteen, 




1825, 


9 32 


UlomaCassel N. 


Marelins, 


Sept. 


1761, 


10 45 


Wardoc Norw. 


Christie, 


July 7, 


1816, 


5 57 


Wasa Finnl. 


Osterblad, 


Oct. 4, 


1811, 


n 45 






Mar. I7j 


» 1815, 


12 1 






Apr. 25^ 


» 1825, 


12 38 




II_jRt<^na. 






Astracan, 


Chr. Burrough, Apr. 17, 


1580, 


13 40 W. 


Archatigehk, 


Lutke, 




1800, 
1824, 


30 W. 
2 7E. 


Colmo^ro, 


St. fiurrough. 


May 2S, 1557, 


5 10 E. 


Dogs-pose, 
Jokanskiah Isl. 




.Tiinfi ^ 


,1557, 
1800, 


4.^ E 


Lutke, 


- tJUtlC A 


"X* \f.Mif 

1 SO N. 








1824, 


1 7 E. 


Kildin Isl. 






1824, 


1 2 W. 


Krakau, 


Leski, 




1821, 
1769, 


14 30 W. 
3 30 E. 


Matotschki Nov. Zem. Lutke, 




1824, 


10 34 E. 


Olenish Isl. 






1824, 


1 23 W. 


Mescwa, 




Aug. 


1732, 


5 2ftW. • 




Sternberg, 




1790, 


3 47 W. 




Goldlmch, 




1805, 


5 24 W. 


Petersburg, 


Wisniewsky, 


June 


1817, 


7 15 6 W. 






Sept. 
July 17; 


1818 


7 27 5 
3 SOW. 


Peczora, 


St. Burrough, 


10J.0, 

, 1556, 


Seven Islands, 


Lutke, 




1824, 


30W. 


Tri Ostrowe Isl. 


St Burrough, 


June 16, 1557, 


3 30 E. 


Udinsk, 


Schubert, 




1805, 


2 40£. 


WafgatB IsL 


:St Burrough, 




1556, 


8 OW. 



llL^^GermoHffy Netherlands, and Switzerland. 
AurichNeth. Oltmanns, Mar. 1819, 20 43 W. 
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AuridiNeth. 


Oltmanns, 


June 1819, 


VS'51 






1820, 


20 41 
20 464 
20 SB 


' 








Sept. 1821, 






Berlin, 


Erman, 


Oct. 4,1825, 


17 40 W. 






IS, 1825, 


17 41 






14, 1826, 


17 40 


Bentheim, 


Oltmanns, 


Not. 11, 1817, 


19 41 


Bochholt, 




1823, 

1816, 

8ept.30, 1817, 


20 58 

20 48 
20 18^ 




Kirchesepe, 






Kremamiinster, 


Schwarsenbrunner 1815, 


17 80 






1816, 


17 15 






1817, 


16 45 






1818, 


16 40 






1819, 


16 40 






1820, 


16 20 






1821, 


16 28 






1822, 


16 80 






182S, 


16 28 






1824, 


16 25 


Lcip2dg, 


Schmidel, 


July 18, 1826, 


17 45 


Meppan, 


Oltmanns, 


8^11,1817, 


20 ST 


Ncffdjbon^ 




Nov. 12, 1817, 


195s 




Wiaena, 




Apr. 1821, 

1819, 

May.June, I8I9, 


20 S2 
20 SO 
20 S9 


wV'ttEfBUTIu . 




*» »»»»i<imiw^ 








July 1821, 


20 86 




IV^France. 




Breft, 




1818, 


25 7W. 


Charbmifg, 


Fltsmaurice^ 


181S, 


26 47 


Halve 4e:draoi^ 


Chappe, 


Sept 26, 1768, 


19 42 


lf<»s» 




N«r. 1751, 


15 45 






1752, 


i6 






Dofc 1755, 


16 80 






— 1757, 


17 15 






1760, 


18 80 






1761, 


18 45 


OnwBiyitlsl. 


Bradley^ 


1806, 


26 45 


Paria, 




Octr 12,1816, 


82 25 W. 






Feb. 10, 1817, 


SS 17 
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Paris, 

Arago, 
Toulon Cape Side, £dw. Strode, 



1818i sa^sijff 

1819, 22 20 

June IS, 1824, 22 28^ 

Apr. 25,1811, 19 10 



y. -^England and Scoiland. 



Edinburgh, 


J« Jardine, 


Oct. 29> 1808, 


27 31.8 






Nov. 


3, 1809, 
59,1812, 


27 35.2 

28 8 






Septs 






£iO o.v 


i 


WaUace, * 


July 


9, 1823, 


27 48.0 - 


Gravesend, 


Cteiat Hall, 


June 12, 1576, 


11 SO E. 


Hermitiige Hill, 












Andr. Waddel 




1823, 


27 W. 


London, 




June 


1806, 


84 8.6 






Sept 


1807, 


10.8 






June 


1808, 


10.0 






Sept 


1811, 


14.0 






Oct 


1812, 


16.5 






Sept 


1813, 


16.7 






June 


1815, 
1816, 


17.8 
174> 




Lee, 




1817, 
1818, 
1819, 
1820, 
1821, 
1822, 
1823, 


17.0 
15.T 
14.8 
11.7 
11^ 
9.9 
9^ 


Stromiiess Orkn. 


Franklin^ 


June 


3,1819, 


87 50 




VI.— Por/ifgo/, Spain, and Italy. 




Alicante, 


Atkinson, 


Sept 


4, 1800, 


19 85. 


Aulona, 


Smyth, 




1818, 


14 


Barcelona, 






1785, 


18 


Budua, 
Cadiz, 






iQIfi 


14 56 
19 18 


Chappe, 


Oct 29,1 768*, 


Carthagena, 


Simpson, 


March 1789» 


18 45 




Atkinson, 


June 


2, 1798, 


19 S 


Cabrera laL 


Seymcwe Pinch. Sept. 29, 1789, 


19 


Corunna, 


Bradley, 




1806, 


20 47 


Dutazso, 


Atkinson, 




1818, 


15 58 


Eba, 


Biimk9r> 


JdM 


15,1818, 


18 I» 
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Portoferraio, Rdm- 
hino, Rumker^ 



Gorgonna> 

Girgenti, 

Ischia, 






Atkinson, 


Lagos Bay, 
Legborn, 


Simpson, 
Geddes, 




Knigbt, 
Rumker, 


Lisbon, 


Franzini, 


Maritimo, 


W. Chalder, 


Maritimo Isl. 


Rumker, 



Malaga Bay, 
Malta, 



Simpson, 
J. Lombard, 



Minorca C. Mola, £. Strode, 
Palermo C. Guals, 

Piazzi, 
Ustica, Rumker, 

Vido Ft. Alessan- 
dro, Smyth, 



June 16, 1818, 
19, 

July 18, 1818, 
June 16, 1798, 
Oct. 25, 1788, 

20,1731, 

1785, 

1795, 

July8-1 1,1818, 

1811, 
Aug. 6, 1807, 
May 28, 1818, 
July 16,1818, 
Dec. 1,1788, 

1612, 
Apr. 15, 1811, 

1790, 

1814, 
July 15, 1818, 



16° 29' 
17 45 
19 

17 30 

18 22 
18 

9 42 

18 

19 20' 
19 20 
22 45 
19 40 

17 

18 

19 50 
11 
19 30 

17 

18 30 
17 SO 

14 34 



VJI. — Hungary and Turkey, 



Constantinople, 


Beauchamp, 


1797, 


12 SS 


Corfu, 


Smyth, 


1818, 


14 34 


Maudry Bay, 


Inglefield, 


1793, 


13 20 


Imbro Isl. Dard. 


^ W. Chalder, 


Aug.27,1807, 


12 32 


Trebizonde, 


Beauchamp, 


1797. 


8 14 


VIIL— ^m and neighbouring Islands. 




Alceste Island, 


Mayne, 


July 21, 1816, 


2 a w. 


Basils Bay, 
Bata Harb. 




Sep. 4,1816, 
Apr. 15, 1803, 


9 O w • 


Vashon, 


1 23 W. 


Bildih, 


Chr. Burrough, June 1 1, 1580, 


10 40 W. 


Cheatim Bay, 


Mayne, 


Aug.22, 1816, 


2 10 W, 


Cape Comorin, 


Bas. Hall. 


Mar. SO, 1815, 


2 9 B- 


Congo River, 


Fitzmaurice, 


July 1816, 


25 58 W. 


Ceylon^ 








Pointe de GaUc, 


B, Han, 


Apr. 2, 1£A4, 


2 15 £. 


TrincoiQalee, 




Sep; 27, 1812, 


1 9E. 
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Derbent, 
Hydera))ad> 
Batavia, Java, 
Sourabaya, 

Lara-Get Isl. 
Macao. 
Madras, 
Morebat Bay, 
Muscat-Cove, 
Mocha, 

Murray's Sound, 
Napakiang Roads, 

Port Melville, 
Pecho Mouth, 
Princes Isl. 
Sandy Isl, 
Achen, Sumatra, 



C. Burrough, Oct. 
Morison, June 27, 

B. Hall, July 29. 

Dentrecasteaux, Oct 
Duperrey, Sep. 



Mayne, 

Malespina, 

Kempton, 

J. Smith, 

J. Cluer, 

Richardson, 

Mayne. 

B. HaU, 
Mayne, 
Fitzmaurice, 
Mayne, 
B. Hall, 



June 16, 
Apr. 21, 



Sep. 8, 



1580, 
1804, 
1814, 
1793, 
1824, 
1816, 
1792, 
1809, 
1781, 
1785, 
1795, 
3816, 



Oct. 8, 1816, 
July 27, 1816, 

May 16,- 

July 27, 

May, 1, 1814, 



Alexandria, 



Alboran I. 
Africa Islands, 
Ascension, 

Akromar, 

Ambucol, 

Fayal, Azores, 

Bareedy Harb. . 

Bomba, 

Bourbon S. Denys. 

Canaries, 

Funchal, 



Chazelles, 

Smyth, 

Rumker, 

Campbell, 

Brine, 

Duperrey, 

Ruppel, 



Reid. 

G. Trotter, 

Sm3rth, 

Fitzmaurice, 



May 11,1694, 
Apr. 8, 1822, 
Jan, 8, 1818, 
1802, 
1816, 
Jan. 1825, 
March 1823, 

Apr. 

1814, 

1776, 

. 1821, 

Aug. 10, 1813, 



J. Bowen, 1802, 

Horsburgh, 1811, 

Shprtlan4, 1813, 

Sharpe, 1816, 

Bartholomew, Feb. 1819, 

White, Mar. 24, 1819* 

Rumker, July 5, 1821, 



.CriuBBay,TBne» 
riffe, 

VOL. IX. NO. II. 



11« O'W. 

1 16 E. 
17 E. 

2 31 W. 
10.4 W. 

9W, 
12 £. 

OE. 
40 





W. 




1 
3 
6 
6 
11 



52 W. 
^ 14 W. 
20 7 W. 
2 14 W. 
2 25 E. 



IX.— 4/Wca and neighbouring Inlands. 



Codd, 
OCTOBEE 1828. 



1816, 

s 



12 48 W. 

10 58 
21 28i 

7 44 

15 30 

16 52 

11 16 
10 46 
23 80 

13 55 

14 55 

17 20 

19 10 

21 

22 
21 10 
21 32 . 
19 10 
25 5% 

21 20 
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Orotava, 


Meynell, 


1816, 


20^53' 


S. Cruz, 


Bartholomew, 


Feb. 16. 1819, 


18 53 




Duperrey, 


Aug. 29, 1822, 


21 


Chagos (Diego Garcia) 








A. Blair, 


1786, 


1 59 


Eleven Islands, 


Blair, 




2 10 


Comorri^h Islands, 








Mayotta, 


J. Barker, 


1750, 


20 


Cape Verd Isl. 








Porto Praya, 


Dickinson, 


1812, 


10 15 


• 


Bartholomew, 


Mar. 18, 1819, 


13 30 


Bonavista, 
Mayo, 


' 


Apr, 8-9, 

Apr. 1819, 


14 2 
13 9 






Sfll, 




Feb. 26, 1819, 


14 5 


Mauritius (Gard. 




Pr.) 


Flinders, 


Aug. 1805, 


11 A>^ 




Fitzmaurice, 


Mar. 15,181S, 


16 40 




Duperrey^ 


Oct. 1824, 


IS 46 


Cape Good Hope, 








Table Bay, 


Deptrecasteaux 


• 1792, 


24 30 




Fitzmaurice, 


1813, 


28 


Cape Town, 


Bain, 




27 30 


Qoree, 


J. Bowen, 


1801, 


16 




J. Brown, 


1815, 


19 35 




Bartholomew, 


Mar. 21, 18 J 9, 


\5 50 


Goughs Isl. 


Jackson, 


4,1732, 







Fitzmaurice, 


Dec. 1813, 


11 51 


Kossics Bay, 


Dobbie, 


1799, 


11 15 


St Helena, 


Smith, 


Apr. 1793, 


15 28 


Jamesto¥m, 


Ross, 


1815, 


17 SO 




Meynell. 


1816, 


17 30 


Jamestown, 


Duperrey, 


Dec. 1824, 


19 34.5 


Mozambique Harb 


. Inverarity, 


1802, 


18 40 


Madagascar, 








Majambo B. 


Inverarity, 


Feb. 180S, 


16 25 


Morvundava, 




Aug.14,1714, 


22 SO 


Augustin's B. 


Horsburgh, 


1798, 


23 30 






1804, 


24 


Bembatooka B. 


. 


1802, 




•fc^***** Ifc^S^ V\^^#A&«V JL^ • 


■ 


17 30 


Nariteenda B. 




— — 




* ^ •*■ & VCKS vta AJ» 




15 50 


Patta, 


Crichton, 


1751, 


16 17 


Pr. of Wales Isl. 


Finlayson, 


1819, 


22 SO 
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Relief Cape, 


Rice, 


Aug. 1797, 


26*' 40' 




Fitzmaurice, 


1814, 


29 20 


Rasalgate, 




1810, 


5 20 


Suez Harb. 


Robinson, 


1777, 


12 6 


Tristan D'Acunha, Fitzmaurice, 


M*r. 6, 1813, 


9 51 N. 


Tripoli, 


Smyth, 


1816, 


16 50 






June 182S, 
May 20, 1816, 


16 35 
22 48 


St. Thomas' Isl. 


Fitzmaurice, 


QuUoa Isl. 


♦ 




17 22 


X— 


America and neighbouring Islands. 




Acapulco, 


Malespina^ 


Apr. 29, 1791 . 


7 44 E. 




B.Hall, 


1821, 


8 46 E. 


Arica, 


Frezier, 


1713, 


8 £. 




B. Hall, 


1821, 


10 25 E. 


Arauca, 
Anoon« 






18 22 E 






10 25 E. 


Baffins three Isles, 


Sabine, 


July 12,1818, 


X\I **' *J. 

80 44 W. 


S. Bias Califom. 


Malespiha, 


Apr. 12, 1791, 


7 28 E. 




B. HaU, 


1821, 


8 40 E. 


Brandon House; 


Fiddler, 


1808, 


12 12 E. 


Big Lake, 




1807, 


8 


Barbadoes, 








' Carlisle. Bay, 


Codd, 




4 80 E. 


Cura9ao, 




July 18, 1704, 


• 6 40 E. 




Farley, 


May 24, 1814, 


4 E. 




Bentley, 


Mar. 10,1818, 


5 1 E. 


Cayman, 




1787, 


7 E. 






1815, 


6 45 E. 


Callao Castle, 


B. Hall, 


1821, 


10 S E. 


Carthagena, 


Don UUoa, 


Nov. 1735, 


8 E. 




Vashon, 


Jan. 1787, 


11 




Ouinton, 


May , 1813, 


6 32. 


Point Coles, 


Hall, 


1821, 


10 18. £• 


Charlton House, 


Fiddler, 


1807, 


15 16 E. 


Chepewyan Fort^ 


Mackenzie, 




16 E. 


Cuba, 








Havanna, 




1815, 


7 E. 




All6n, 


Aug. 1816, 


5 80 


Caripe, 


Humboldt, 


Sept.20,1799* 


3 15 


S. Carlos de Chiloe, M alespina. 


Feb. 8,1790, 


17 36 E. 


Conception, 




Nov. 21, 1791, 


14 52 E. 
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Coquiinbo> 


Frezier# 




1712, 


10^ O' E. 




Malespina, 


Apr. 28> 1791, 


11 46 




B.HaU, 




1821, 


14 ' 


Callao de Lima^ 


Frezier, 




1713, 


10 E. 


J 


Maleapina, 


Juiie7> 


1791,. 


9 m 




Duperrey, 


Mar. S> 


1823, 


9 30 


S. Catharina, 
Phurchill Fort, 




Oct 


1822, 


6 2A E. 


Fiddler, 


VrCIt* 


1807, 


5 89 E. 


S. Croix Inland, 


Zahrtmann, 


July 14 


, 1826, 


1 15 E. 


Dominica, 










Pi'. Rupert. Bay 


, Row, 


June 82, I76O, 


3 20 E. 




White, 


Apr. 8, 


1819, 


2 40 E. 


Pu^o Deseado, 


Malespina, 


Dec. 7, 


1789, 


1& 50 E. 


Domingo^ 










C* Franfais, 


Don UUoa, 




1745, 


5 15 E. 


AiU Vela, 


Bentley, 


Feb. 


1818, 


5 21 E. 


Port Egmont, 


Malespina, 


Dec, 19 


, 1790, 


22 34 E. 


ErifiForti 


Fitz Owen, 




1817/ 


1 42 £. 


Sta. F^ de Bogota, Humboldt, 






7 35 E. . 


Fernando Noronha, Don UUoa, 


May 


. 1745, 


2 10 E. 


Guayra, 


Humboldt, 


Jan. 24 


,1800, 


4 20 £« 




Farley, 


June 3, 


1814, 


4 53 


Guayaquil, 


Malespina, 


Oct. 11 


, 1791, 


9 11 E. 




B. Hall, 




1821, 


9 5 


Guadaloupe, 






1809, 


4 56 Ek 


Giiasco, 


B. Hall, 




1821, 


13 30 E. 


Hare Island, 


Sabine, 


June 


1818, 


71 58 W. 


Juan Fernandez, 


Don. G. Juan 


} 


1744, 
1802, 


8 aa E. 

14 


Jamaica P. Royal, 


Gardner, 


Nov. 


1789, 


(5 80 E.' 




De Mayne, 




1817, 


4 40 


Lima, 


Don UUoa, 


Dec 


1740, 


9 2 E. 




Span. Chart, 




1802, 


9 50 


Mexico, 


Humboldt, 


Dec. 


1803, 


8 8 E. 


Mobile Bay, 


Kent, 




1814, 


6 30 E. 


Martinique^ 


Don Juan, 




1735, 


6 E. 


F. Royal, 


Codd, 




1816, 


6 45 


' S. Martha, 


Bouguer» 




1743, 


6 35 E. 


Mas-a-fuera, 


Span. Chart, 




1802 


13 E. 


Mohawk Bay, 


J. Harris, 




1815, 


4 E. 


Port Mulgrave, 


Malespina, 


July 1, 


1791, 


26 40 E. 


Le Maire Str. 


Frezier, 




1712, 


24 £. 


MoUendo, 


B.Hall, 




1821, 


11 5 E. 
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37« 



Mocha Isl* 
Montevideo, 

Monterras> 
Niagara Port« 
Nuacho> 
Nootka^ ^ 

Panama, 



Payta, 

S. Pescadores, 
Porto-Bello, 



PemambuGo, 

Penedo S. Pietro, 

La PlaU, 

Cuito, 

Realeyo^ 

Rio Janeiro, 

Taleahuana, 

Port Galvez, 
S< Thomas Isl. 
Vera Cruz, 



Valparaiso, 



B.HaU, 

Malespina, 
Beaufort, 
Malespina, 
Fitz Owen, 
B. Hall, 
Malespina, 
Don Uiloa, 
Malespina, 
Span. Chart; 
B. Hall, 



Duperrey, 
B. Hall, 
Don UUoa, 



Pr. of Wales' Fort, 



Valdivia, 
S. Vincent's Isl. 
William's Fort, 
WoUaston's Lake, 



Hewett, 

Crichton, 
Bouguer, 
Humboldt, 
Malespina, 
Rumker, 
Malespina, 
B. Hall, 
Daperrej^ 
Hendierson, 
Chappe, 
Mabony, 
Wise, 
Feuille, 
Don Juan; 
JMalespina, 
Vancouver, 
Span. Chart, 
B. Hall, 
Moraleda, 
Kent, 
Beechy, 
Fiddler, 



1821, 
Sap. 2S, 1789, 
Au|^; 1807, 
Sep. «3, 1791 » 
1817; 
1821, 
Aug. 17, 1791, 
•Nov. 1755, 
Dec. 3, 1791, 
1802, 
1821, 
1821, 
Mar. 8, 1823, 
1831, 
Nov; 1735, 
18U| 
1815, 
1798, 
1807, 
Sep. 3, 1813, 
1815, 
1813, 
1743, 
Feb. 1802, 
Jan. 23,1791, 
1821, 
Nov. 21, 1793, 
1821, 
Feb. 1823, 
1816, 
Mar. 15,1769, 
18L5, 
Apr. 27, 1819, 
Mar. 11, 1709, 
1744, 
Mar. 20, 1791, ' 
1795, 
1802, 
1821, 
1788, 
Mar. 31, 1814, 
Dec. 8,1816, 
I8O7, 



19^34' E. 
13 40 E. 
13 20 

10 56 E. 
1 27 E. 
9 S6 E. 

22 30 E. 

7 49 E. 
49 

O 

E. 

8 56 E. 

11 20 E. 
8 40 £. 
8 30 



E. 
39 


W. 
W. 



7 
8 
7 
9 



6 

1 
5 
6 
3 
6 



E. 
E. 
E. 
E. 



8 30 

9 24 
9 20 
3 21 

14 52 E, 

15 30 

16 16-4 
2 24 E. 

6 28 E. 
10 37 

9 16 
9 30 E. 

12 30 

13 39 

14 49 
14 55 
14 43 

17 30 E. 

7 SO E. 
5 30 E. 

18 2 E, 
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Y\(h 


Span. Chart, 


1802, 


lO^SO' E- 




York Fort, 


Fiddler, 


1807, 


4 55 E. 






Franklin. 


Sep. 1819> 


6 0.3 £. 






XI — Australia. 






Amboyoa^ 


Dupcrrey, 


Oct 1823, 


28 E. 




Bouroa, Cayeli, 




Sep. 29,1823,^ 


31.8 £. 


« 






Ceram, Selema B. 


Th. Hayward, 


July 1796>* 


41 E. 




Dory Harbour, 










N.G. 


Dnperrey, 


1824, 


1 35.6 E. 




Galapagos, IsL , 


B. Hall, 


1821, 


8 20 £. 




Giiaxon Marian IsL Malespina, 


Feb. 22, 1792, 


3 16 E. 




Jepris Bay, 


Weatherhead, 


1800, 


9 E. 




King's L Elephant 










Bay, 


J. Murray, 


1802, 


3 30 E. 




Manilla, . 


Malespina^ 


July 18, 1792, 


17i E. 




Manava Port N. 




1 






Zeal. 


Duperrey, 


Apr. 1824, 


13 21.6 E. 




N. Caledonia, 






, 




Port S. Vincent, 


Will. Kent, 


1803, 


10 56 E. 




Oyster Bay, N. 










Holl. 


J. H. Cox, 


1789, 


6 40 E. 




Otaheite Point, 


Duperrey, 


May 1823, 


6 40.4 E. 




Oflak, 

Port Praslin, 
Pulo Leah, 




Sept. 1823, 
Aug. 18^3, 
Mar. 1, 1816, v 


1 1.7 E, 
6 48 4 E 








Hayward, 


52i W. 




Pulo Penang, 


A.Blair, 


1787, 


11 W. 




Port Comwallis, 


Austen, 


1809, 


1 57 E. 




Port Phillip, 


Flinders, 


1802, 


8 E. 




Port Jackson, 


Malespina, 


Mar. 18, 1793, 


8 46 E. 






Duperrey, 


Jan.Feb.1824, 


8 66 




Paramatta, 


Rumker, 


Oct. 23, 1822, 
Feb. 10, 1813, 

12, 

-^14, 


8 43.8 E. 

- 46.8 

- 43.0 

- 34.0 








15, 

17,-^— 

-—17, 

Mar. 10, 

14, 

19, 

^0, 

21, 

22, 


- 37*8 

- S54) 

- 49.2 

- 51.5 

- 37.2 

- 38.6 

- 40.7 

- 53.7 

- 39.8 


i 
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Paramatta, Mar. 26, 1813, «**47.5'^ E. 

27, -50.5 

31, J . 43.5 

Halati, 

Havre de la Co- 

qaille, Duperrey, June 1823, 9 W.5 



Art. XIII. — On the Parasitic Formation ofMinardL SpecitSy 
depending tspon Gradtud Changes which take place in the 
Interior of Minerals^ while their Earternal Form remains the 
same, • By William Haidingee, Esq. F. R. S. Edin. 

The mutual attraction of the elements of mineral bodks^ can- 
not at present enter into play on so extensive a scale as during 
the formation of those enormous masses of rocks which form a 
great portion of our globe ; for these bodies are the result of 
the very action of the elements on each other, by which they, 
have arrived at a settled state. There are some agents,', how- 
ever, which we daily observe to affect the constitution of mine- 
ralfi that- are prone to decomposition. Many species of the 
class of salts are continually destroyed by their solution in wa- 
ter, and regenerated by its evaporation. Iron-pyrites, ex- 
posed to the alternating influence of water, the oxygen of the 
atmosphere, and natural changes of temperature produced 
in the course oif the seasons, or by the decomposition of the 
substances themselves, will effloresce, and yield sulphate of 
iron. Heat, and the disengagement of powerful acids from 
active Volcanos and burning coal-seams, give rise to the for- 
mation of a number of new substances, while those which ex- 
isted before are destroyed. Usually even the last trace which 
could lead us to discover from what source the new substances 
draw their origin is lost; but there are examples in which the 
form peculiar to the crystals of the decomposed substances is* 
entirely preserved, while the rest of their properties undergo 
greater or less changes. The consideration of these constitutes 
the object of this communication. 

These mineral productions, have been called psendomorpho^ 
sesy a name expressive of their nature, if we attend only to 
etymology, since the form is not the one belonging to the sub- 

* Abridged from the Edinburgh Transactions, vol. xi. part L p. 73. 
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itanoe; but the cbefioition given of them requires thai they 
should be produeed by the depontion of crystals in an empty 
mould, left in the aurrouDdii^ mass, by a decomposed crystal 
of another species.* The names proposed by Haiiy, ipigtmigp 
and by Breithaupt metatnorphous crystals, are more dbjection^ 
able, in an etymological point of view, than the usual denomi- 
nation; and as they were neither circums^bed by accurate 
definitions, nor applied exclusively to this kind of formation of 
substances, we need not be over careful in making use of any 
of them by preference, particuWly since difficulties might 
arise from the circumstance, that the effect of the decomposition 
is not always the same, and that only some cases will be found 
in which the entire form is preserved, while it is con$idei»bIy 
impaired, though still recognieable in others, and frequently 
altogether lost. If we were to select a particular word for this 
kind of formation, the most appropriate expression would be 
parasiUc^ to denote the intrusive nature of the new eompouods, 
in prejudice of those which existed before^ 

The facts met with in nature are highly interesting, and de- 
serve the particular attention of naturalists, in order to com-, 
plete the series in* which they are here considered. 

I. Changes in Subsiances having the mme composition. 

The chemical mixture, essential to the common mtriol qf 
xincy is a dimorphous one, or one o£ those which are capable of 
<:rystallieing in two different kinds of forms, incompatible with ' 
each other. The most common of them is derived from « 
scalene four-sided pyramid, which has its three axes perpendi* 
cular to each other, and is comprised in the prismatic system* 
It is deposited from soluticms not sufficiently concentrated to 
form a crystalline skin cm their surface, and at tempecatuiea 
below 126^ Fahrenheit. Above that tanperature a highly coa^ 
centrated liquid yields crystals of another species, whose fornu 
are derived from a scalene four-sided pyramid^ having its axis 
inclined on the base, wad beloi^ng to the bemi-prismadQ 
system. The chemical composition of both substances is ok* 
pressed in the formula by Berzelius, of Zn S^ + 14Aq, which 
is derived from Mitscherlich's analysis of the prismatic species, 
giving oxide of aonc 27*67, sulphuric acid S7*57, and water 
44.76. 
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. To Frof. Miucherlich we are likewise inddbted for the fok 
lowiiig curioufi fact) (Edin. Journal qfSckfwe^ vol. iv. p^ 801,) 
When a crystal of the salt, with a form belonging la the pri^ 
tnatic ayslem, is heated above a temperature of 136^, we mvf 
pbaerve certain points at its surface beoome opaque, and ihen 
bunobes of crystals shoot out from these points in the interi<Mr 
of the original specimen. Since this is tmnspaiient, and the 
aewly formed crystals almost opaque^ or of a milky whiteness, 
tliey are easily distinguished from the sun'ounding mass while 
they conthtue to grow. In a short time the whole is converted 
into an aggregate of those. cr3rstals, divei^ng from aevend 
centres that are situated on the surface of the original erystal; 
No water escapes during this process eseept what may hiive 
been accideutally included in the lamellsB of the specimen. 
This circumstance proves the identity oS the chemical compo- 
sition of the two qyecies, one of which is .formed within- that 
space wbieh is occupied by the other up to the very moment 
dT the decomposition of the latter, which gives rise to- the new 
substance. 

I have obtained crystals of the hemi-prismatic species, more 
transparent than usual, by expoMUg to crystalliaation on a warm 
stove a highly concentrated solution of the salt, well covered 
and wrapped up. The remaining liquid luiving been decanted, 
the crystals obtained were dried and slowly cooled in the fiame 
manner. If they are taken out of the solution singly, and 
cooled rapidly, they soon lose their transparency, and when 
broken, frequently present an aggregate of crystals of the pris- 
matic ^wcies, which is likewise immediately produced by drops 
of the solution remaining on the sorlace of the hemi-pijamatic 
crystab. Change of temperature is the only agent upon which, 
in both cases, the change of the position of particles within the 
solid mass depends. 

The isomorphism of zinc and magnium is remarkably dis* 
tinct in the regular forms, with all their peculiarities, and in the 
cleavage of th^r sulphates. But it extends even to the phe- 
nomena described above of sulphate of zinc. They both give 
exactly the ^me results. 

The specific gravity of the hemi-prismatic species has not 
been ascertained. It is very probable that it does not mate* 
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ndly diifer from that of the prismatic species, as the change 
fxcm. one to the other takes place without prcducing a cdnsider- 
able change in the appearance of the shape of the crystals. 
When Arragonite is exposed to heat it becomes opaque, and 
splits violently into multitudes of small particles previous to Its 
giving off any of its carbonic acid. It is highly probable that 
it is thus transformed into common Calcareous spar, which re- 
quires more space to exist in than Arragonite, nearly in the 
ratio of ^9 to ^7, their contents of CarlK>nate of lime behig 
equal, and no attention given to the accidental aiid variable 
contents of carbonate of strontia. Perhaps' the separation of 
the particles is assisted by the unequal expansion of the rhom- 
bohedral individuals in the direction of their axis, and perpen* 
dicular upon it. 

I must mention here another example of the fbrmatton of 
crystals in the place of a solid mass, consistitig of the same che- 
mical ingredients. M. Beudant, I believe, first called thfe at- 
tention of naturalists to the fact, that the whiti^ coat with 
which Barhysugar is covered^ when it is kept for some tinde, 
shows a fibrous structure, the direction of the fibres being per- 
pendicular to the surface of the specimens. When the d<9com- 
position, which here only affects the form and arrangement of 
particles, is allowed to proceed farther, crystals of sugar-candy 
are formed in the space formerly occupied by a homogeneous 
mass which presented the most perfect concfaoidal fracture, 
and not a trace of crystalline structure. ♦ 

II. Changes dependent upon the presence of lV($ier. 

Haiiy'*s Chattx sulfaiSe Spigine^ is a substance familiar to 

every mineralogist. His view of it is perfectly correct : it 

was Anhy4rite^ and is changed into Gypsum^ by comlnning 

with a portion of water. , The original cleavage planes, still 

• Bartey-sugar has no double refraction, and has the same general relation 
to sugar that melted quari:^ (which has no double refraction) has to crystal* 
lifted quartz. When by the attraction of moisture from the air it is gra- 
dually dissolved, the particles of sttgar liberated from their consfifaiBed 
position form doubly refracting crystals of sugar , or the 'whitish fibrous 
coat mentioned in the text. Hence we are here presented with the sin- 
gular fact of a substance gradually passing from a simply refracting mass 
to a doubly refracting crystal. — Editor. • 
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4iQc;6verabk ia ik^ wh^ieyopaque^aodfttiiiiljfi garnering ma^ 
«cia, would ^Vie no argument <»f tmgfat for uoiting the two spe- 
icic^ intot one \ and jet conaderatioiia of tlm kind have induced 
some mineralogists to join blue copper and malachite into one 
iqiecies, • These traces are not, however, produced by cleavage, 
whichausitliejmem tendency of the particles of Anhydrite to se- 
fiairtite> more easily in certain directions than in others; but 
they are owing to actual fissures in ;the direction of the planes 
of cleavage, visible in every fresh or not decomposed variety 
of the species. On these fissures, and still more distinctly on 
£ome.larger irregular ones traversing the masses, distinct cry- 
Gitals of gypsum, are formed. Of the latter, I have seen several 
.specimens fiom Aufisee in Stiria, in the collection of Grate. 
The; decomposed individuals are much smaller in these than 
ill. lj]^e; varieties fcom Pesay in Savoy, de^ribed by Haiiy. 
. The absparption of water from the atmoi^here, in saline sub- 
fitances, is usually attended with a solution of the lattc^ in the 
water so attracted » that is to say, they de&queace^ and change 
their form> in passing from one state of aggregation into mio^ 
iber. The reverse also very frequently takes place. Crystals 
effloresce by losing their water, and are converted into a loose 
BEiass of a pulverulent consisten<^, which retains the original 
shapC) but seadily gives way to the pressure of the finger^^and 
£a11s into powder. Prismatic glauber-salt, prismatic natron- 
«iilt, and others, are familiar examples of this change. Many 
more might be quoted of the numerous cases of what chemists 
caU spontaneous decompositions^ depending upon loss of water, 
oxidatioKi, &c. Among a great many.facts of a similar nature, 
pbieryed by Pro£. Mitscherlich, during my. stay in Berlin in 
the winter of 1825, I shall mention here a very interesting 
one, in whic^ a crystallized substance was formed within. ano- 
ther, by the application of heat, and a loss of water thereby 
occasioned. He exposed crystals of the ordinary hydrous 
protosulphate of iron, immersed in alcohol, to a degree of tern- 
> peratare equal to the boiling point of that liquid. Decompo- 
ntion ensued, though the external shape of the crystals re- 
mained unchanged. On being taken out of the liquid, and 
broken, each of them was. found hollow, and presented a geode 
of bright crystals, deposited on the planes of the original, ones. 
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The cryslals bod the form ^. ]0w eight-sided prisms, bdong'^ 
ing to the prismatic system, and contained exactly half the 
water which is required in the mixture of the original spedes. 

Ill* Changes hh Mmerala coniainmg Copper. 
[This Section of Mr Haidinger^s paper has already been 
publidied by himself in this Joftmal^ No. xiii. p. 1S6—- 134>.] . 

IV. Changes in Mineraig containing Iron. 
ThroQgh the exertions of the late travellers in Braail, we 
hare become acquainted with octahedral crystals, often of con- 
siderable magnitude, of a particular ore of iron. They affinrd 
a xed fitreak, land seem to contradict the character of the spe- 
cies of oetahedral vnm-ort in the charactmstic of Mobs, (MU 
neralcgg^ Transl. Toi. i. p. 4^i) namely, that it should have a 
black atieak. On a more dose inspection, howev^, the octa- 
hedrd masses aire found to be composed of a great number <ef 
small crystals, resembling those of the rhombohedral iron ove, 
a species, one of whose characters is in fact the red streak ob^i 
served. A specimen from Siberia, given to Mr Allan by Sir 
A. Crichton, presents the same change, excepting iJiat in this 
specimen die individuals of the rhombohedral iton-ore 'are so 
minute, that they form a compact mass, contained withn 
smooth {4anes, having the situation of the faces of a regiilar 
octahedron. As in the decomposed anhydrite, these planes 
are not the remains <^ cleavage, but they existed in the dcta^ 
hedrell iron-ore previous to its decompbi»tion, as €«l»iires parat« 
lel iki its octahedral cleavage. The ohemieal change necessary 
kft transforming the mixture of octahedral iron-ore into thttt 
of rhombohedral iron-ore, is a very slight one, the fonner be- 
ing a compound of one atom of protoxide and two of perot. 
ide of iron, expressed by Berzeltus^s formula Fe + % Fe, while 
the latter is the pure peroxide, or Fe. The relative contents 
of oxygen are 28. SI 5 and 30.66 per cent. There is a group 
of crystals from Vesuvius in Mr Allan's cabinet, ehicidating, 
by their coarser texture, the explanation given of the Braziltan 
octahedrons. The rough* form of an octahedron is produced 
by v«-y distinct flat crystals, united in various positions, of the 
rhombohedral impedes, the face perpendicular to the axis of the 
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fandamentai: rhombobedrons being much, exdargedL Smiie of 
them have their broad faces in the direction of the faces of the 
octahedron; and in some of the octahedral groups this cir* 
cuxnstance has produced a kind of raised reticulated appear^ 
ance on the adjoining faces of the original octahedron, which 
the newly formed crystals intersect, and project beyond theuu 
. The changes which affect the s{mrry iron deserve our parti*- 
ctilar notice, as they are not only highly interesting in them- 
selves, but have been well attended to at all those {daces whene 
this species forms the predominant ore of iron. The oharacr 
tenstto chemical ingredient of it is the carbonale of iron, Fe C^ 
in which the protoxide of iron and the carbonic acid are' in the 
ratio of 61.47 and 38.58. It contains occasionally an admix«* 
ture of the carbonates of lime, magnesia, and manganese. 
The colour of the original varieties is usually a pale yellow, 
inolining to gray; the lustre and transparency are conader*- 
ahle* When left exposed to the action of the atmosphere, the 
flurfaoe soon assumes a 'brown tint, which by degrees pene- 
trates deeper into the substance of the crystals. Some, lustre 
even then Bemains, and d^avage is iitiU observable. > Spe^» 
mens bounded by fissures on all sides, or broken out of a soUd 
mass, when examined in this stage of their decompositioUj 
cxGten still contains a nudeus of the yellowish-gray undecom- 
posed substance. When the decomposition has arrived at its 
eadf every trace of cleave^ has disappeajsed^ the fracture oi 
perfectly well pronounced crystalline ^apes is uneven, or 
€asthy, and the oi^our a dark brown,, which is likewise visiWe 
in its streak. The •substance now ccmsists of a eompact variety 
of the hydrate of peroxide of iron, whose chemical compositipQ 
is expressed in the formula ^ Fe + 8 Aq. asad which contains 
147 per cent of water. One atom of the carbon contained 
in the original compound will therefore go away in the state 
of carbonic acid, while the other must be transformed into 
0xide of carbon, in order to convert the protoxide of iron into 
« peioxide. The diange in those masses has taken place so 
insenably, that the action of the power of crystallization was 
-{oevented^ and the interior presents a pretty uniform texture; 
hnt, at the same time, some particles of the hydrate o! iron 
commonly also follow their own innate attraction, and f<»rm 
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geodes of brown hematite, that, v^^ of prismatic iron.<u*e. Hiit- 
tenberg in Carinthia has perhaps no equal in illustrating the 
exactness of this explanation, for the distinctness cX the speci- 
mens which it affords. The geodes occurring at that pJace^ 
of varipus sizes, are very frequently adorned with crystals of 
Arragonite, of calcareous -spar, of prismatic .niaiigmiie8e-<»re^ 
or. with the silvery flakes of another manganesian mineral, 
whose exact chemical composition has not yet beenascertained. 
With the decomposition of the sparry iron is also intimately 
connected the formation of those beautiful coralloidal irarieties 
of An'Ogonite known by the pame oifioa ferric which joe 
found in caveros near the surface of the rocks, as at Eiseners 
in Stiria. 

The JnkeriUf or paratomous UmeJwloide of Mohs, is also 
apt to be decomposed in a similar manner* But as it is a 
compound of the carbonates of. lime and iron, in which the 
former amounts to more than half the weight, only what might 
be termed a skeleton of the hydrate of iron remains, while, the 
rest of the ingredients" disappear by the action of chemical 
agents. The texture of the remaining mass is much Ipss com^ 
pact than that of the residue left by the decomposition of thi 
sparry iron. 

The product of the decomposition of the two species last 
mentioned is exactly the same as the substance which remains, 
when iron*pyrites suffers a decomposition, without changing its 
form. Both species, the hexahedral and the prismatic iron* 
pyrites, having the same mixture, are also subject to the same 
change : the sulphur goes away, and the iron takes iq) oxygen 
and water ; the decompo^tion proceeds from the surface. We 
often see crystals covered on the surface with a brown tarntsb, 
and this is the first stage of the change. There are.specdmens 
with a thin coat of the hydrate of iron; there are others conr 
sisting almost entirely of the latter, with only a nucleus left of 
the original bisulphuret of iron. Such are found at Wocban 
in Carniola, where this hydrate of peroxide of iron, produced 
from the decomposition of the bisulphuret, occurs in such 
abundance and pureness, that it is melted as a very valuable 
ore of iron. The iron extracted from it is particularly t^ 
maitkable for its softness. 
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V. Changes in Mitierdh containing Lead. 
The raineral called Native Mvnivm is probably, in every in- 
stance in which it has yet been observed, the product of de- 
compbsition of some other substance containing lead. Such is 
the Tariety which M. Bergemann of Berlin found in the lead 
mines of Kail, in the Eiffel in Germany, where the ore, chiefly 
the sulphuret and carbonate of lead, is dug out in irregular 
masses, from the loose earth, to the inconsiderable depth of a 
few fathoms. To him I have been indebted for several dis- 
tinct crystals, possessing the regular forms of the di-prism'atic 
leadrboryte, not only in regard to the simple prisms and pyra- 
mids of which the combinations consist, and the striae on the 
surface of some of them, but also in regard to the identical 
mode of being joined in twin-crystals. The beautiful red 
colour, which in these coinpact masses much more nearly ap- 
proaches the colour of vermilion, than in the b6st varieties of 
the usual minium in the state of powder, and the apparent ho- 
mogeneity of the mass in the conchoidal fracture, together with 
the external crystalline appearance of it, at first rendered it 
extremely {»*obable that this was actually a spedes of original 
formation ; a supposition which proved to be erroneous, on 
the substance being more accurately examined. In the pre- 
sent case, it is carbonate of lead, or Pb C', according to Ber- 
zelius^s formula, corresponding to 83.52 oxide of lead, and 
16.48 carbonic acid, which is changed into the red oxide of 
lead, or Pb, containing 10.S8 per cent, of oxygen. In order 
to explain this change, we must suppose, that of the two atoms 
of carbon contained in the original compound, one goes away 
in the state of carbonic acid, and the other in that of oxide of 
catbon, one of the atoms of oxygen bfeing employed to convert 
the yellow oxide contained in the carbonate of lead into red 
oxide. The best artificial minium is obtained by a change ex- 
actly analogous to what we find in nature. Carbonate of lead, 
in the state of an impalpable powder, is exposed to heat, care 
being taken to stir it continually, in order to renew the sur- 
face exposed to the air. If crystals of the di-prismatic lead- 
baryte be heated in a glass tube, the first application of heat 
changes them into a red mass, which, however, at a higher 
temperature, loses an additional portion of oxygen, and be- 
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comes yellow on cooling. It then contains lead 92.83, and 
oxygen 7.17, and is jPb^ or protoxide of lead. 

The Hsxahedrcd Uad^gUmoey consisting of one atom of lead 
and two of sulphur, Pb S', in the proportions of 86.55 and 
18.45, is very liable to decomposition by means of the natural 
agents. There are examples of compact varieties of prismatio 
lead-.baryte formed by its decomposition, and still presenting 
the traces of fissures parallel to the hexafaedral cleavage planei 
of the original species. The prismatic lead<baryte consists en- 
tirely of sulphate of lead (Pb S^) ip which the two ingre- 
diei&ts, lead aind sulphur, are in the same ratio as in the lead- 
glance : the two species are chemically distinguished from each 
other only by the presence of' the oxygen in the sulphate* 
The form of the hexahedral lead-glance, however, is not al-^ 
ways recognizable in the products of its decomposition, though 
there can be no doubt, that, in many cases, the numeroui 
crystalline species of the genus lead-baryte are formed in this 
way in the veins. Those who might be still inclined to doubl 
should visit the repositories of these species at Leadhills, a 
place cons{Mcuous in the annals of the mineral collector fojr th^ 
beauty of the specimens with which his cabinet is adorned. 
They occur there in a^vein in grey wacke, filled with a dayqr 
mass, in which nodules of the minerals containing the lead ar« 
imbedded. On their outside they are almost uniformly co» 
vered with crystals of the carbonate, more rarely of the pho»- 
phate, of lead. In the drusy cavities which they include, are 
deposited the rarer species of the sulphato^carbonate, the suL 
phato^tri-carbonate, the cupreous sulphate, and the cupreous 
Sulphato-carbonate, and likewise the phosphates and sulphates 
of lead. These cavities also are frequently lined with fine 
crystals of the carbonate itself. A piece of the sulphuret, 
with bright cleavage planes, is often discovered, engag^ 
among all these spedes, whose formation so much depends 
upon its previous existence. In sudi cases, we find the sul- 
phuret corroded and rounded, presenting a sur&ce nearly »- 
milar to that of hexahedral rook*salt, or gypsum that have 
been exposed to the dripping d^ water. The space between 
it ajid the external coating is often filled with water, wh^n the 
nodules are found in the mine. Mr Baud gave a pretty com- 
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plete account of the changes by which the oxidized species 
are formed frono the sulphuret — Mem, Wern, Soc- iv. p. 608! 

Miners pretty generally have an opinion, that the contents 
of metallic veins are not always the same, and that th^ are 
often working such as are not yet ripe^ or would have been 
more productive, if attacked at a later period. This opinion 
is founded chiefly on a belief, that blende is change^ into 
lead-glance. We are not entitled by observation to admit of 
such a change ; and though in this manner it does not appear 
that we can come'too soon with our mining operations, we see 
plainly that at least, as at Leadhills, we may come ,too late ; 
for that vein which now contains the carbonates, and sul- 
phates, and phosphates, must have been once replete with the 
much more valuable sulphuret of lead. Evidently, also, those 
among the Freiberg veins have been opened too late, which 
now are found to' contain the large six-sided prisms of iron- 
pyrites, produced by the decomposition of that valuable ore, 
the brittle silver, or prismatic melane-glance of Mohs ; this, 
at least, is the only species to which we can attribute the, shape 
of those prisms, although they themselves remain in some 
measure problematical. 

The changes are not at an end, even with the com pletede- 
struction of the sulphuret. I must, in particular, mention 
three cases, all of them in specimens from Leadhills, in the 
cabinet of Mr Allan, in support of this observation.* One of 
them has distinctly the form of large, perfectly recognizable 
crystals, with a rough surface, however, of the prismatic lead- 
baryte. The whole of the substance of the crystals is a gra- 
nular tissue of minute crystals of the di-prismatic lead-baryte. 
The sulphate, Pb S^, containing 73.56 per cent, oxide of lead, 
has been here converted into carbonate, Pb C^, which contains 
83.52 per cent, of the same ingredient. The form in the se- 
cond case is that of the low six-sided prisms. of the axotomous 
lead-baryte, with pretty smooth surfaces. Its substance is an 
aggregated mass of crystals, likewise of the di-prismatic lead- 
baryte, but presenting in their distribution much resemblance 
to the mode in which the individuals of malachite are arrang- 
ed, which replace the crystals of the blue copper. The sul- 
phato-tri-carbonate has here given way to the carbonate of 
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lead. The third i^eciuien, like the preceding one, has the 
form of the axotomous lead-baryte; but, beside white crystals 
of the di-prismatic, also yellow ones of the rhombohedral lead«- 
baryte are found to occupy the space originally^ taken up by 
the axotomous lead-baryte. Here the carbonate and the phos- 
phate have replaced the sulphato-tri-carbonate of lead. 

A very interesting change of the Sulphuret oflead into a 
granular mixture ofcarbofnate and phosphate^ was mentioned to 
me by M. Von Weissenbach of Freyberg, who had first ob- 
served it, and who likewise showed me the specimens he had 
collected on the spot, at the mine called Unverhoffb GlUck an 
der Achtey near Schwarzenberg in Saxony. The original 
foims of the lead-glance, regular octahedrons, were still dis- 
tinctly visible ; but they consisted of a tissue of white and 
green crystals of the di-prismatic and rhombohedral lead- 
baryte. There was a black friable residue left, which was 
considered as friable lead-glance. Such a substance is often left 
on the surface of decomposing lead-glance, where, even in the 
portions that yield to the pressure 6f the nail, and soil the 
fingers, some traces of cleavage continue. Very good ex- 
amples of it occur at Mies in Bohemia, along with the well- 
known large crystals of carbonate of lead. Selb also observed 
black di-prismatic lead-baryte in the shape of cubes, original^ 
ing from, and containing particles of, lead-glance, from the 
Michael mine in the territory of Geroldsegg in Swabia. (Leoo- 
hard's Hand. Oryktog. 2d edit. p. 293.) 

The changes described above are not of a rare occurrence 
in the various mining districts, not only in such where the 
works are carrying on in actual veins, but also in those which 
are situated in metalliferous beds. It has been very generally 
observed, that such mineral repositories yield crystals x^hiefly 
in their upper levels, and that they are found more compact 
when the works are carried to a greater depth. They follow, 
in general, from the oxidation of the original substance. I 
hare seen only one example of the contrary, which was shown 
to me by Prof. Hausmann, in the museUm at Goeltingen. Im- 
pressions, of a hexahedral form, produced by lead-glance, con- 
tained a residue, of a very loose texture, of native sulphur. 
This specimen was found in Siberia* 
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The mineral usually designated by the name d-Bkie Letxd, 
i^ in some r^^pects the 'convet*se 6t the dianges c6nridet^ 
abov6. its forms iare those of the rhombohedral lead-baryte, 
namely, regular six-sided prismfe. The cdmpoudd of phos-' 
phdte of lead irid chloride of lead, of which their substance 
originally consisted, has given way to the isulphuret, which 
usually appears in granular oomfpositiops, filling the crystals* 
The flt^t varieties that w^re noticed by mineralogists were 
those from Tschopau in Saxony. I remember having seefii 
specimens of it, entirely oonsistifig of compact galena, but J 
have not had an opportunity of comparing any again, after hav- 
ing examined some of the other varieties of the same substance, 
At Huelgoet in Brittatiy, si?Q^sided and twelve-sided prisms 
are found, often upwards of f^n inch in Idngth, and nearly half 
an inch in thickness^ which consist of a' coarse-grained coni-^ 
pound variety of lead-glance, the component individuals being 
so large that it is very easy to ascertain their hexahedral cleavage. 
Sometimes these individuals have one of their hexahedral face'sof 
crystallization coincident with the original surface of the hexa*-' 
gonal prism. The stratum of lead-glance contiguous to the suri 
face of the original crystal is usually separated from the body of 
it by an empty space, so that it may be very easily broken off.; 
Sometimes only this stratum is in the state of lead-glance,' 
while remains of the original species are still visible in die in« 
terior, or part of the crystal only has begun to have a jpoitioi* 
contiguous to the surface converted into lead-glance, while the 
rest presents the adamantine lustre and brown colour of the 
rhombohedral lead-baryte. In the six-sided prisms of 'the 
same kind of formation met with at Wheal Hope in Oorbwafl,' 
generally a film of lead-glance is also observed near the sur-' 
face; but the crystals of the sulphuret in their interior afe- 
often much more curiously arranged. Partly they are simply 
composed of a mass of very compact galena, partly also they pre- 
sent, when broken, the appearance of being ctesa^ttble with great 
facility perpendicular to their axis, and at the same time also pa- 
rallel to the sides of the six-sided prisms, and paraitel also to the 
plahes>eplacing their edges. The smootJi planes obtidnedf iik) 
this manner are actually the faces of cleavage of the hexah Wkw*' 
p^uli^ to lead-gliEmce. The hidividuals of die sulphofet 
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nkmefy, gradually formed in the crystal of the phosphate, as- 
sume such positions, that two of their faces are parallel to the 
sides^ abd two to the terminations of the six-sided prism ; the 
two remaining ones will be. perpendicular to the lateral and 
the terminal faces. The direction of them appears distinctly 
in the annexed sketch of the transverse section of a crystal, as 
indicated by the lines parallel and perpendicular to the sides 
of the hexagon. On breaking the prisms, we obtain fractures 
situated like the line abcd^ Plate IV. Fig. 4. which I have 
sometimes observed giving a clear demonstration of the actual 
composition of the crystial in the manner described. General- 
ly the portion adjoining the centre, as it were the axis of the 
prism, consists of perfectly compact lead-glance, provided the 
original species has entirely disappeared ; then comes a more 
or less considerable stratum of the cleavable-mass, which, how- 
ever, is often wanting ; and then a coating of a coarser tex- 
ture. From the mere arrangement of the particles, it is placed 
beyond a doubt, that the crystals of the sulphuret have not 
been formed in moulds from the phosphate. They are pro- 
bably the product of the gradual decomposition of the latter 
by "Sulphuretted hydrogen, an explanation which was first pro- 
posed by Rome de Tlsle, even though the real chemical com- 
position of the rhombohedral lead-baryte was then unknown, 
to account for the appearances which he so well describes. 
CrisiaUog. vol. iii. p. 4?00. Such a decomposition easily takes 
place even at the common temperature of the atmosphere, if 
a stream of sulphuretted hydrogen is allowed to pass over the 
brown variety from Huelgoet, reduced to powder. Both the 
phosphate and the chloride of lead are decomposed, sulphuret 
of lead is formed, while the oxygen, phosphorus and chlorine 
are carried off, forming hydrophosphoric and hydrochloric 
add and water. 

VI. — Changes in Minerals containing Manganese. 
The ores of manganese have not yet been sufficiently exa- 
mined, in regard to their chemical composition, to allow us 
clearly to establish the changes that take place in what may 
be rightly supposed the decomposition of the prismaioidalman' 
ganes&'Ore, I have shown on another occasion, Edin. Journ, 
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of Science f vol. iv. p. 41, that the regular forms belonging 
to that ^cies, are properly found in sppcinieris having a brown 
streakj a degree. of hardness equal or superior to that of fluor, 
and a specific gravity contained between the limits of 4.3 and 
4.4, but that the same form is often united to the character 
of a black streak, a degree of hardness lower than that of cal- 
careous spar, and a specific gravity often approaching to 4.7. 
These latter varieties frequently form a coat round the former ; 
and a crystal, whose internal particles afford a brown streak, 
may give a black streak when the experiment is tried with the 
outward layers. The form remains the same, and even cleav- 
age continues in those parts whose streak is black ; nay, it 
seems to be more easily obtained, particularly the faces parallel 
to the short diagonal of the prism of 99° 40'. From chemical 
considerations, Prof. Gmelin had formed nearly the satne opi- 
nion in regard to a change of composition within the crystals 
or crystalline masses of one of the species. One of them is a 
hydrate of the oxide of manganese, and that is the prismatoi^ 
dal manganese-ore, giving a brown streak : the other is the 
hyperoxide, formed by loss of water and absorption of oxygen, 
and it gives a black streak. Hitherto no crystals of the latter 
substance have been described, that did not depend upoiT the 
previous existence of the prismatoidal manganese-ore. Prof. 
Rose c^ Berlin showed me small crystals, having the forip of 
right, rhombic prisms, with their acute lateral edges replaced, 
and measuring 86** 20' ^nd 9B° 40', a prism not to be found 
in any of the known varieties of the former species. But the 
faces not being very bright, and the measurements therefore 
not quite decisive, inferences drawn fr6m the observed difSer- 
ence in the angles might prove erroneous. 
' The Pyramidal Manganese-orej too, sometimes appears to 
be a product of the decomposition of the prismatoidal species. 
In a specimen in Mr Allan'^s cabinet, the pyramidal species 
forms very distinctly the substance of elongated crystals, re- 
sembling those of the latter ; but unfortunately the-deoompo- 
sition.has proceeded so far, that the surface of the original 
crystals no longer exists, in a manner similar to what occurs 
iii several instances of malachite in the shape of blue copper. 
We cannot guess at the chemical change taking place here, 
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as tbe oompositioii df tbe pyramidal mangg pfe B Nore h eDtirel^ 
unknown. F^m the preference given to the varieties with a 
black streak above the pyramidal specie^ by the miners of 
Ihlefeld, where Prof. Rose last summer found the pyramidal 
species to occur in a particular vein in porphjrry, it would ap- 
pear that this species contains less oxygen than the product 
of the other kind of the decomposed hydrate. The pyrami-r 
dal manganese-ore contains no water, at least not to a consi- 
derable extept. 

VII. Chcmges in Minerals containing Baryta. 

A change analogous to some of those described in the genu» 
lead-baryte, is that which affects Bart/ichcalcitef or the hemi- 
prismatic hal-baryte^ a mineral consisting of one atom of car^ 
bonate of lime and one of carbonate of baryta. It occurs not 
only in perfectly formed crystals, with bright surfaces, but al*;- 
•6o in such as have lost their original brightness, and are co* 
vered with a coating of crystals of sulphate of baryta, consti* 
tuting the ch^nical composition of the prismatic hal*baryte* 
There are varieties, also, which still ^how the exact hemi- 
prismati<; fcHin of the bary to-calcite, but, when Inrokeli, do not 
exhibit a trace of the oHginal, foliated texture, b^ng altogether 
composed of a granular tissue of small crystals of heavy-spar. 
Sulphuric acid and water must have acted jointly to effect 
this change, but the decomposition .nmst have proceeded .9I0W- 
ly. . The carbonic acid is e^pelMd by th^ fiarmer^ and the lat- 
ter, will carryaway. the sulphate of Ume which is thus formed, 
leaving only the sulphate of baryta. 

The pure Carbonate ofjHnyta^ also, which constitutes the 
chemical substance of the species of Witherite^k found in all 
stages of a decomposition; of tbe same kind; that,. is, from the 
state of a carlxmate^ the base enters that of a sulphate. The 
decomposition pi:oceed^ from the surface. Perfectly bright crys^ 
tals of the substance are rare, and almost entirely confined to 
some small drusy cavities in the interior of those large globular 
shapes occurring at Aiston-*moor, which are white and opaque 
on the outside, and more translucent and yellowish within. 
The white coating is nol^ hbwev^, carbonate, bt^t it cwsMsts 
of a number of oiinute crystals of sulphat^j and is of variabjif 
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thickness^ in sovae qiecimens more consklerable than in others. 
Often, too, nothing but the general outline of the original fonn 
is left, and large six-sided pyramids or tabular prisms, as we 
are accustomed to find them in witherite, showing on their out- 
side a drusy surface of numerous cry&tals of heavy-spar, are 
founds when broken across, to consist of the same species- in 
aggregated crystals, genea^ly inclu^jcng cavities, from which 
the original species has disappeared, and which have not been 
coriipletely filled up. One of the specimens from Dufton, in 
Mt Allan's cabinet, deserves a particular description. On a sup. 
port of crysbdlized calcareous spar and heavy.spar, the latter 
in rectangular tables of three inches ii; length and upwards, 
aredepodted the shapea of isosceles six-sided pyramids, someof 
them two inches long, with a proportional diameter, which 
were formerly witherite, but now present a surface rough with 
crystals of heavy-spar, many of them more than a line in length, 
and of course easily recognizable. While the process of the 
transfcNtmation of carbonate into suljAate was going on, crys- 
tallized portions of the latter were likewise deposited on the 
surface, and particularly along the edges of the original large 
tabular crystals of heavy-spar, where they assinne a position 
dependent upon the latter, and may be considered only as ccmi- 
tiniaations of the same individiials. The secondary deposit, 
being of an opaque milky whiteness, may be readily di$tm- 
guished from the transpairent substance of the ori^nal Qiys- 
tals. These crystals themselves do not show a homogeneous 
texture throughout. There are cavities inside of them, often 
in such multitudes, that the remaining mass of heavy-spar as- 
sumes a carious aspect, though still, by its cleavage, showing 
that it is part of the individual within whose external form it is 
found. Many of the cavities are filled with small brown crys- 
tals of calcareous spar. The crystallization of the calcareous 
spar, begun in the form of the fundamental rhombohedron B, 
with yellowish-white faintly translucent matter, as appears 
from the delineation of colours, was completed by a brownish 
opaque matter, in. the shape of the combination .R -*- 1 . R + oo, 
the form d^dicaidre of Haiiy. These brown portions, have 
also a c^ioua aspecl> as fixmi decomposition, and are studded 
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with small crystals of heavy-spar of the same kind as that 
which replaces the crystals of witherite. 

f 
VIII. Changes in Minerals (containing Antim^y. 

The chemical changes of the minerals containing antimony 
have not been sufficiently attended to. It is certain that the 
native antimony takes up oxygen, and then presents a white 
opaque mass, showing every peculiarity, in respect of form, of 
the original substance, as I have seen in a specimen in the mu- 
seiun at York. This is probably the oxide of antifnany. The 
prismatoidai antimony-glance consists of sulphuret .of anti- 
mony, a mixture of one atom of the metal and three. atoms of 
sulphur, Sb S', the ratio of antimony and sulphur being 72.77 
and 27.28. It is converted by decomposition into a yellow- 
ish opaque mass, of an earthy aspect, which is proved by ex- 
periments with the blowpipe still to contain a notable quantity 
of sulphur, beside water and antimony. In this case the form 
is preserved. Sometimes, however, as at Braunsdorf in 
Saxony, the decomposition is complete, and attended with 
change of form, in the same manner as the lead-glance. The 
decomposition begins from the surface, which is corroded, and 
becomes perfectly smooth. In the cavities thus produced, 
crystals of the antimony-baryte are deposited, which consist 
of pure oxide of antimony, one atom of the metal combined 
with three atoms of oxygen, or Sb, the two ingredients being 
in the ratio of 84.32 to 15.68. Each atom of sulphur is ex* 
actly replaced by an atom of oxygen. 

(To be concluded in next Number.) 



Art. XIV. — Observations on the Barometer and Thermome- 
ter made at Malmanger and UBensvang in Norway^ during 
a period of thirty years^from 1798 to 1828. * By Provost 
H£RTZB£RG of Ullcnsvang. Communicated by the Author. 

In the Thirteenth Number of this Journal we have already 
published a table of the minimum and maximum height of the 
barometer, deduced from twenty^nine years^ observations, by 
M. Hertzberg, Provost of Hardunger, and pastor of Kings- 
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verig, in the diocese of Bergen in Norway. In compliance 
with our request the same accurate ob^rver has communicated 
to us his observations on the mean state of the barometer and 
thermometer, and on the temperature of springs, with the 
view of determining the, mean temperature of the parallel of 
60° in the old world. 

From 1798 to 1807 the observations were made at MaU 
manger in the diocese of Bergen, in lat. 59° 58", and at an 
altitude of 64 Rhinland feet above the sea. From 1807 to 
185^ they were made at Ullensvang, in the same dioeese, in 
lat. 60° 19^, and at the height of 32 Rhinland feet above the 
level of the sea. The height of the barometer, which is given 
in French inches, is reduced to the temperature of 0° of Reau* 
mur^s jscale. 



1798 


Baiamiiter. 
27" 11'" 6 


TheiiDoineur. 
Reaumur. 

+6»99 


Meu Tempnatuie 
of May, June, July, 
August. 

+18° 3 


1799 


38 


2 


+6 16 


+ 11 8 


1800 


27 10 


1 


+6 84 


+ 10 9 


1801 


27 11 


5 


+6 SB 


+12 8 


1803 


27 11 


2 


+4 86 


+ 96 


1803 


28 


1 


+4 60 


+10 6 


1804 


27 11 


8 


+5 30 


+10 8 


1805 


27 11 


9 


+6 60 


+11 1 


1806 


27 11 


6 


+6 27 


+10 9 


1807 


27 11 


6 


+6 10 


+11 4 


1808 


28 


3 


+6 72 


+13 


1809 


28 


4 


+6 12 


+12 2 


1810 


38 


7 


+4 96 


+10 6 


1811 


27 11 


8 


+6 76 


+12 


1812 


28 


4 


+7 70 


+10 3 


1813 


28 


5 


+6 63 


+ 12 9 


1814 


28 


6 


+5 60 


+10 9 


1816 


28 1 


1 


+6 


+11 8 


1816 


27 11 


6 


+6 70 


+12 


1817 


27 11 


1 


+5 96 


+11 2 


1818 


28 


1 


+6 62 


+12 


1819 


28 


8 


+6 60 


+12 8 


1820 


28 


9 


. +6 80 


+11 9 



BlMiq^M^. Tblbtmometer. Mean Temperature 

1821 87 11 4 +6 10 +11 O 



87 11 9 +6 76 +18: O 

1888 ; 27 11 8 +5 64 +lft 7 

1884 27 9 5 +6 77 . +11 9 

1836 28 1 +6 69 +12 6 

1826 28< 7 +6 76 +12 6 

1887 27 11 4 +6 60. +11. 3 



27 11 87 +6 08 . +11 62 

.FltHii> these ohsenriuiiHiS'it tippears-ihatthe meao tempera- 
ture of UUensvang is 43° & of Fahrenheit's scale. This an. 
Bfial temperature agrees with the temperature of constant 
springs near the sea-^hore, which never freeze, and preserve 
the sajpnle-temperature-i A Slimmer and winter. They vary from 
8P to &" of Reaum. (43*^ to 46° Faht,) 

'Frdlti the last columti,. which contains the temperature of 
th|& vtsgejtating seasoo, it. (appears that this temperature was 
least in the years 1802 and 1812, vi2. 9^6' in 1802, and 10° 3 
in 1812^ the mean tiatopecfiture of that season for thirty years 
being 11° 62; and 'it is a curious circumstance that these 
yeiirs were the yeiU» of greatest scarcity in Norway, 1803 
be^ig^epiter in this respept than 1832. 



AiLT. Xy. — On the Employment of Eqiuitions of Condition 
m Naval Architecture, By George Haevey, Esq. F. R. S. 
Lond. and Edin., F. L. S., Honorary Member of the Society 
for promoting the Useful Arts of Scotland, &c. &c. Com- 
municated by the Author. 

The i5sld3rated Swedish naval architect, Chapman, ent^rtkin- 
ed the idea of deriving all the essential elemehts of shipbuild- 
ing' fr^m di£Perent eij^aiikms of condition^ and also of 'refer- 
ring tbeise to some primitive element dr rbdt ; and we find from 
his two works, J Ti^eaMae on Shi^JntUdingy wUh ^oofianor' 
lAonB and.demonatrdHens oh the Jrckitectura Naioalie'^itetca^ 
tofia^ ahd his ^^ Inl&estigatian to deiermne,^ Ships of the 
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IAm^ fheir. righi Hsti^ <ifidjbrmj^^ that he actually .nia^aoiM 
pvqgicesa in ^wrying out; this. bmutifuLidea into miiob genera* 
lity aod fulness. 

During a recent review of some. of Chapman^s tables, it has 
appeared to me,, that the point to which naval accbitecture 
ought to . Qontinually s^ppcoximate as. a limit, should be the 
perfecting of the elementa contained in them, or of sudi others 
as a. more (extended experience may a.t this tipie possibly sug^ 
gest; obtaining for them more correct or .apprppriate coefE* 
cients, establishing more completely their necessary rektiops, 
and giving to, the whde train of inquiry a more extended and 
philpsophical farm. Such a method of .procedure would be 
most, consistent with the legitimate object;^ of philosc^hieal in. 
quiry.' In the language of the modern analysis, it would be 
regarding every element of a ship as a Junction o{,mme primi*. 
tive element ; and whacphy by melons of pn^rly prepared coef- 
ficients, would admit of' every other element: being deduced 
from it. There. m^8t,. for example,^ be, in every ship some re* 
latton between itsleagthi breadth, depth, and displacement ; 
and isome proceas, more accurate than that of a cude appioxi^ 
mation^i ought to exist by .wluch any one of these elements can 
be immediately ileduced from ihe others^ Between th^e length 
and the brei^h, and between each .of these elements and the 
depthy there must, in a ship of acknowledgied good qualities, be 
some relations worthy of investigation.. The breadth naist be 
a. function of the length, and the depth miustbe eooneotedi to 
each of these by some relati()|n capable of being. exhibited in 
an equation of condition. The airea of the main section also 
may be so cmmected with, the breadth as to be resolvable at 
first into terms of the length, and ultimately into tbatpf the 
displacement itself. In like manner may the area of the,pkg^e 
of flotation, the moment of stability, the place of the metaceo* 
tre, the position of the centre of gravity^ and indeed .the value 
of every other diemeif t be ultimi^tdy traced to the difl{dace« 
menu If the whde length of the water line be deimted by A, 
the entire length of the same line between the rabbits must be 
some function of the same dimensions ; and as the former .may 
be shown to be a function of the displacement, so also may the 
latter. Hepp^ tl^ displacement, or some oth^r app^gprifte 
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quantity being assumed as a primitive element, every other 
element maybe traced to it, and the whole system of elements 
thus be exhibited under appropriate equations of condition. 

But it may be asked, in attempting to extend the investiga- 
tion of these elements beyond the limits attained by Chapman, 
how are these equations of condition to be obtained ? To this 
it may be replied, by expeeiment and observation ; by in- 
quiring into the properties of the most approved models that have 
been already prpditced; by grouping together facts, and draw, 
ing from their united testimony legitimate results ; pouring into 
the very heart of ship-building the genuine spirit of induction, 
and throwing over the whole inquiry the mantle of a pure 
philosophy ; viewing facts not as detached and instdated frag- 
mentSy but as parts of a system which the progress of inquiry 
must eventually extend and make perfect. 

To those who may be disposed to question the possibility 
of tracing in the extended manner here alluded to, the con- 
nection of the different elements of a ship, we would observe, 
that somo of our ships of war and some vessels of our mer- 
cantile marine, possess confessedly better qualities than others. 
Some indeed are known to have a more than ordinary propor- 
tion of good qualities, and as such become proper objects for 
philosophical examination. ^ Suppose, for example, that two 
or more ships of. a particular class were selected, whose pro- 
perties were generally recognized as good, might not many 
important conclusions be deduced from an analysis.of their 
different elements P *|- Each ship would have, for example, a 
given displacement, a given length, a breadth, a main section- 
al area, a certain stability, a particular position of the meta- 
centre, and many other elements, each of which it would be 
highly proper to ascertain, and the relation of which to some 
common element, it would be of the first importance to deter- 
mine. All these elements would of course possess at first a nu- 
merical character ; but the generalizing eye of a philosopher 
would soon trace the existence of laws among the ^apparently 

* Many of the finest models now float in our harbour. The Canopus 
and Caledonia may be instanced as examples. The latter^ though a first 
ratCi possesses all the manageable properties of a fVigate. 

t S^ AnruUsof PhUoiopky for November IS^fi and January 1886. 
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uncoDnected arithmetical results ; and order, and a system of 
definite relations, would assume the place of irregularity, appa-^ 
rent accident, and chance. 

And here also it may be remarked, that it' has hitherto beeii 
too much the practice of those connected with naval inquiries, 
to view the various elements of ship-building in the -light of 
detached and insulated quantities^ and not as parts of a sys- 
tem which possess the most perfect and intimate relation to 
each other, and incapable in fact of separation. How often, 
from the imperfect condition of this branch of knowledge, 
have the most laborious disquisitions on stability, or the dis- 
placement, and indeed most of the elements of naval archi- 
tecture, had this detached and insulated character, their 
authors neglecting to keep in view the gradually inductive 
steps by which one branch of the inquiry is led on to another, 
and how each individual principle of the system is related to 
the elements that surround it. 

No one who investigates the present condition of naval ar- 
chitecture can for a ^moment allow that it has been benefited 
in any material degree, by the example which the great re- 
former of philosophy exhibited to the experimental world. 
There has been little of what may be truly termed indicctive 
inquiry displayed in its history ; and it now stands almost a 
solitary monument of the folly which guided the predecessors 
of Bacon in the paths of experimental investigation. Yet in 
no subject is there greater room for the application of the most 
rigid principles of the inductive logic. Millions of ships have 
been constructed, Ijut only here and there a successful exam- 
ple has been offered for our contemplation, as if to mock the 
implicit obedience we pay in the practice of ship-building to 
uncertain and ill-defined rules. 

There is one subject more relating to the tables of Chap- 
man, to which we would briefly advert, and that is notation. 
A simple inspection of the Sweedish engineer's tables will show 
that their celebrated author did not avail himself of all the 
advantages that this powerful instrument is capable of impart- 
ing. There is more in notation, to adopt a familiar phrase, 
than first meets the eye. Simplicity, uniformity, generality, — 
a capability itself of suggesting new relations and inquiries ; — 
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these, and many other plirticuladrs, are oonnected with the great 
question of notation. And when we hafve seen the marcfar^ 
whole departments of science retarded for years by the use of 
berbarmis symbols of notation, it is- not too ibucb to insist, that 
in the fornmls and equations of condition that may hertsaller 
be created for the use' and extension of naval architecture, 
some little attention should be p^id to the lights that the iiH>. 
dem analytns has thrown on this great question. The remold 
est element of a ship must be connected with some primii- 
tive element, by a series of unquesdonable laws ; laws, dark 
and mysterious it is true, at present, but which the spirit of a 
genuine and pure induction will eventually illuminate and 
make clear; This remote element may, however, be traced to 
its primitive source by a shorter route, by one process of ratick- 
jcination than by another ; but by no better method than by 
the pure light of a legitimate notation can this Important ob- 
ject be attained. 

Plymouth, May 26, 182a 



Aet. XVI.— -On the Cultivation of the Science of Shipbuild- 
ing. By George Haevby, Esq. F. R. S. Lond. and Edin. 
Member of the Royal Geological Society of Cornwall, &c. 
&c. Communicated by the Author. 

The question has often been asked, to what causes are we to 
attribute the neglect of the scienc^ of shipbuilding, which it 
is said is generally the case in Great &itain ; and how is 
it that States, confessedly our inferiors in maritime impor- 
tance and strength, should nevertheless excel us in the theo- 
retical construction of their ships ? To these interrogations 
it may be answered, that our triumphant superiority on the 
ocean affords a ready and probable solution. Our superiority 
has induced neglect, while other nations, jealous of our nauti- 
cal power, have strained every nerve to rival and surpass us, 
and endeavoured to make up the want of numbers by superior 
constructions. The French, for example, have endeavoured, 
and in a multitude of cases have succeeded in producing better 
sailers ; and the Americans, by enlarging their scale of the dif- 
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ferent sUp» of war, ore ^ideatouring to tarn ,tbe ^balaaoc 
against us. Fraoce, to obtain superiority, wisely enlisted, on 
ber aide the. genius and science of her geometers. By prize% 
by public rewi^ds^ by honourable distinctions, by every thing 
that oould excite emulation and scientific enterprise, she invit*- 
ed her geometricians to consider all the great problems. con«> 
nected with shipbuilding, and to transfuse into the practical 
operations of her dock-yards all that the mosjt enlightened theo- 
ries could teach* Some advantages surely must result to an 
art to which such minds as Bougu£b''s and D^Alembert'^s 
could direct their attention. It is impossible indeed for a inind 
^accustomed to the higher orders of human thought to descend 
to the lower walks of contemplation, without the latter being 
in some degree improved. A mere theorist applying bis spe- 
culations to the practical details of an art can do nothing ; but 
a man whose habits and modes of thought are built upon the 
genuine principles of inductive science ; who looks at shipbuild-^ 
ing neither with the eye of a merely speculative curiosity, nor 
with the blank intelligence that too often unfortunately chanK> 
terizes the daily operators in the mechanical arts, can scarcely 
direct his attention to any one of its departments, without in 
some degree imparting to it a benefit. 

Shipbuilding to Britain, may with perfect justice be styled a 
NATIONAL AiiT. It IS OTIC feveu more necessary to our nation* 
al existence than those miracles of mechanictd skill which hav« 
placed our arts and manufactures on so proud and elevated a 
level. Destroy our naval superiority, and our lofty pre^emi* 
nence in commerce will soon be humbled in the dust. The 
navy is the sinews of our strength, — ^the arm that gives us all 
our political importance, and makes the name of Britain known, 
respected, and feared in the remotest regions of the globe. 
And what, we would ask, is the proud term Navt, which we 
so often quote with feelings of exultation and hope, but a 
name identified in the closest and strongest manner with' the 
science of shipbuilding. Give to our navy, therefore, not only 
numbers, but every advantage which science and intelligence 
can bestow. Let naval architecture be regarded peculiarly 
as a National Art. Let its first elements, its feeblest begin^ 
ning^o-ei^ery thing that can contribute to its improvementM.be 



300 Remarks on Setf-Registering Thermometers, 

fostered and encouraged. Let' public honours and natrnpifll 
Inwards be bestowed on those who add to its perfection. Let 
our men of science be induced, like Eulee, Bod 6UBA,and Chaf- 
MAN, to look to it as an object to which their high Attainments 
may be apjdiec^, with the full and certain prospect of honour 
and renown. 

. Plvmodth, August 12, 1828. 

Abt. XVII. — Remarks on Self-Registering Thermometers^ 
particularly on Mr King\ described in last Number. Com- 
inunicated by the Author. 

Sir, 

One of the ^nost important and interesting, but at the same 
time unfortunately one of the most imperfect of our meteoro- 
logical instruments, is the self-registering thermometer. Al- 
though the ingenious principles on which it has be^n con- 
structed are perfectly good in theory, yet from a certain de- 
gree of mechanical complexity with which they are always ac- 
companied, and the consequent pains required in constructing 
them, they are seldom found equally unexceptionable in prac- 
tice.. It is not my intention at present to enter upon the ge- 
neral and particular defects of register thermometers and their 
remedies, which it would require an extensive series of expe- 
riments with the instrument in various forms to be able to 
write upon in a manner commensurate with the importance of 
the subject, or worthy of a place in the pages of your Jour^ 
ncd. My present intention is merely to make some remarks 
which suggested themselves to me on the perusal of a paper 
connected with this inquiry by Mr King in your last number. 
The first form of the instrument which Mr King has de- 
scribed (No. xvii. p. 114, &c.) is manifestly too complex to be 
generally and accurately useful, and nothing could be less con- 
formable to the principles of the art than the proposal of mak- 
ing the legs separately, and then joining them. The same fun- 
damental plan is adopted in the second form of the thermo- 
meter . described in page 116, to which I beg to refer the 
reader ; and the mode of indication is every way simple and 
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more effeetxve. The principle m^y bneAy be stated as fpl- 
Jonws :— *Tfaat by tKe expulsion of the mercury from the tube 
•into a convenient receptacle till the. temperature^ reaches it» 
.ihaiximum^ the orifice of the tube ^ball become a zero of move^ 
^Ue value, whose value shall be determined by adding the 
Apace left unoccupied by marcury (expressed in degrees) to 
ihe temperature of the time of observation observed on a com» 
moR attached thermofeneter. I tluok it is above two years 
^Bce I contrived a plan yerfecAy idenAcci with that of Mr 
?Eing ; but as I never mentioned it to any one, it is obviously 
impossible that Mr £. should havp borrowed .his instrumeni 
from mine ; but what I think it just to state is, that my plan 
was suggested by Mr.Blackadd'ec*s thermometer in this Jqut-^ 
nal, Na ix. p. 989 which, though it was only meant for re^fh^ 
tration at a particular moment of time, is on a princi{de. nearly 
approaching that above defined. My motto is ^^ palmam qui 
meruit, ferat i" and it is one which I have before now sup 
ported in this Joumcdy and to which you. Sir, have ever been 
particularly attentive. My wbh is therefore merely to remark 
on the V originality of Mr Blackadder^s idea, and the feeling 
which experience must necessarily have produced on my mmd, 
that Mr King has borrowed the idea without that acknowledgi- 
ment which the candour of science seems to require^ for my 
part I have no wish to oppose to him my hitherto unpublidied 
claims to the instrument, and with.thb I drop the question of 
priority of invention. 

With regard to the merits of this register thermometer, when 
I first thought of the plan several practical imperfections od 
curred to me, which prevented me from having.it executed. 
One of these, which regarded the determination of theindico^ 
tions of the instrument, proved on* an attentive consideration 
to be unfoutided ; but there are defects which I suspect would 
prove hurtful both to, the accuracy and the genemi adoption 
Ki the instrument. The first oocura from the essential prim 
4ciple of the adjustment of the instrument at each observation. 
•It is obvious from Mr STmg^s descnption above, referred to^ 
4hat'after the mercury in;the tube has been made by the heat 
of the hand to join tbe^ quantity in the reservoir at the to{H 

VOL. IX. NO. H. QOTOBW 1828. , D 
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while the instrument is held in 4his upright portion, it must 
be so held until the mercury has resumed the true tempeiature 
of the air,— an operation of so much nicety, and of such consi- 
derable tinae to be properly performed, that I do not think it 
« very advisable poatulattim in the adjustment of .any instru- 
ment. If the instrument is delicate, the very beat of the band 
or the body is sufficient to prevent this, and if it be clumsy^ the 
difficulty is only tenfold increased. Aixother imperfection J 
should foresee is in the method by which the column of mer- 
cury is cut short, namely, by its own gravity as it reaches the 
orifice of the tube. Now, those who are accustomed to .the 
operations of this fluid must be aware of the effects of its great 
denmty and cohesion of parts, and that when pressed from the 
mouth of a tube of any kind it neither trickles off like a fluid 
of less specific gravity, nor falls off iexactly where the tube 
ceases its support, but that it forms a globule at the mouth of 
very considerable size, which does not fall till the gravity of 
the mass exceeds the cohesive attraction it experiences to the 
remainder of the column. Hence it is clear, that at one time, 
if the temperature reaches the maximum, and be^ns to decline 
j ust as a drop has fallen from the mouth of the tube, the zero will 
be correctly at that point, but at another the. mercury. in. the 
bulb may begin to contract just as the globule has reached >its 
greatest size, when, instead of dropping off, it will gradually 
retire agmn into the tube,'caunng an error, which might, I 
presume, be frequently considerable. In Mr Blackadder^s 
idea, however, of a register without any index, there is great 
uigenuity; and in the case he proposes for registration at:a 
particular hour, these objections ■ do not hold, but in my opi- 
nion are replaced by others still more serious. It is impossible 
to conceive that an instrument should be used except by. one 
or two individuals, which requires not merely a time-piece at- 
tached, but a whole apparatus of a perpetual burning lamp: in 
one case to keep it warm, and an evaporating contrivance in 
jUDOther to cool it.* Such, complexity ill suits with the present 
state of meteorological sciem^e, which finds few enough persons 
who will pay a due regard to the accurate use of. the usual 
means of information ; and there are even some whb^ like Mr 
• Sec this Journal No. vii. p. 961, uid. No. ix. p. OS. 
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.King (in laet No. p, 118^) are plea««d to^oallai&f^teorologitSftl 
Jounial " the veriest drudgery in sciettee !" 

The thermometer described by this gentleman* (Mr E.) is, 
it will be observed, only a maximum one ; and notwithstand- 
ing anj praetical defects, it might perhaps replaee well the 
maximum thermometer of Rutherford, which is very liable to 
have its index entangled in the mercury. Experience alone 
can determine how far this adoption might be advisable. One 
plan I originally thought of, for remedying the necessity of 
raising the temperature of the column of mercury till it joined 
the reservoir, and then suffering it to assume the external tem- 
perature^ was good in theory, but without superior workman- 
ship would not succeed in practice. It consisted in having the 
air so thoroughly expelled from the instrument, that when the 
top of the thermometer was raised, by a gentle shake the mer- 
cury might run down the tube and join the rest, or that, if the 
bulb was raised, it should run up to the cistern at the top, and 
when reversed the column would be continuous. I think that 
it might be thoroughly freed from air by allowing the fluid 
.first to fill the tube and bulb, and then boiling it in the globu- 
lar cistern, allowing the air to escape by a capillary orifice left 
in the top of the cistern, which would at the same moment be 
closed with the flame of the lamp. Good thermometers, if 
the diameter of the bore be at all considerable, permit the mer- 
cury to flow readily from the bulbs, and return to them with 
a click. In the present case, therefore, we should make firstj 
rate workmanship necessary to the principle of the instrument, 
and a tube with large bore, which necessarily destroys die de- 
licacy of the instrument, on which I should principally rely 
for the superiority of thermometers which do not requiK an 
index. 

The minimum thermometer of Rutherford is certainly a 
very excellent instrument, and when not subjected to such 
sudden changes of temperature as to divide the column of aU. 
cohol, is not liable to be out of order. Six^s, which registers 
both extreme heat and cold, is very imperfectly constructed, 
and is often fallacious in its indications.^. The one whieh I 
daily use is by one of the first London makers, yet it i»ffe. 
quently out of ordler^ and, follows imperfectly the.atmospheric 
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changee. Muob^ very much, i» to be looked for in the im- 
provement o{ this thermometer. At some future period I may 
.perhaps resume this subjebt In the meantime^ I remain your 
most obedient servant, i 

A 



Aet. XVIII. — Description qfPyrdhmte^ iyr Prismatic Mavtr- 
gamese Ore. By William Haidinger, Esq. F. R. S. E. 

As Mr Haidinger's valuable paper on the manganese ores 
was drawn up for this Journal^ and first published in it, we 
propose to lay before our readers an account of Pyrolusite^ or 
Prismatic Manganese Ore, which has been established as a 
new mineral species since the publication of that article. It is 
given by Mr Haidinger in his- enlarged paper on the ores of 
Manganese in the Edinburgh Transactions. 

Prismatic Manganese-Ore. 
Pyrolusite. 
Grau Braunstein, in part, Hausmann^ p. 288. 
Grey Oxide of Manganese, in part, Phillips^ p. 24f3. 

Form and cleavage probably belonging to the prismatic 
system ; the cleavage taking place in several directions. 

Lustre metallic. Colour iron-black j in very delicate co- 
lumnar compositions the colour becomes bluish, and the lustre 
imperfect metallic. Streak black* Opaque. 

Rather sectile. Hardness =z 2.0 ... 2.5. Sp. gr. = 4.94, a 
specimen from Elgersburg, and another locality unknown, = 
4.819, according ta Dr Turner. 

Compcnmd Varieties.' — Reniform coats. Both columnar 
and granular composition is often met with, particularly the 
former ; the individuals often radiating from common centres. 
If the individuals are very delicate, the masses will soil the 
fingers, and write on paper. 

Observations. — The name of Pyrolusite alludes to a pro- 
perty, for which this mineral is reckoned, the most valuable 
one among the preceding species. It is derived from «rD^,^r^, 
and Xou«, / mashy being employed, in consequence of the large 
quantity of oxygen which it emits at a red heat, to free glass' 

4 
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from tbe brown and green tints fH'odueed l^cttrbonaoeous 
Blatter and protoxide of iron. The manganese of cbmoierce 
has been for diis reason facetiously iballed by the Fi^nch fa 
Mvon des verriers, or le savan du verre. 

There can be no doubt that pyrolusite should form a species 
of its own, if we only attend to the marked differences in its 
hardness, strength, &c.froni all the rest. As yet, however, its 
r^ular forms are unknown* For some time past I have endea- - 
youred to collect specimens either of crystals or cleavaUe mas- 
ses of this substance^ but have not succeeded in getting any 
fit for measurement. . Mr Vo^ Leonhard kindly communicated 
to me some.c^stats from.Tiefe Kohlenbach, 'near Eiserfeld, 
in thj9 province of Siegen, possessing the form (Plate IV. 
Fig. 5,) with uneven surfaces, and yielding a black streak. 
They form a coating on the reniform shapes of the unclear- 
able manganese-ore, or Psihm^ane^ Professor Gustavus 
Rose bad obtained a amilar specimen from the same source ; 
and by some approximate measnrements, but which were far 
from decisive, we found the inclination of a on a, over the 
small face 5, to be ::= 86* 20'. The faces of the horizontal 
prism d, did not admit of measurement at all. There- exists 
cleavi^ parallel to a and 6, but not very perfect. Among 
the forms of Frismatoidal Manganese-Ore, (or MangamU^) 
there is no prism^ parallel to the axis^ which even comes near 
the one here mentioned, thou^.the approximation at the 
angles be ever so rude ; and the crystals may be therefore 
^on^dered as the actual type of the species of -pyrolusite, 
which is likewise the opinion of Mr Rose.' t have observed 
crystals of the form of manganite^ -yielding the oharacteristie 
bfown streak only in tbe interior portions of the crystals, 
while that of the exterior strata is black.. This may be the 
result of one of those changes of subsiianoe, the form remain^ 
' ing the same» which are xeoorded in a preceding part of this 
volume. It may, however, be lilsd" one of those curious in« 
stances, where two species, of different forms, enter, as it were, 
into a regular composition with each other, as in felspar and 
allHte, disthene and.staurolite, and others; many of which I 
have observed, and propose to give an account of, on^ some 
future occasion. 
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'Pyrolu^iterwas foond fay M . Gteelin to be a saperoxide of 
manganeBe. In moU mineralogical works, the descriptions 
giv^ of the Only species that they coiitaiii, is made up of the 
forms aad colour of manganite ; and the hardness, streak, and 
colour of pyrolusite. 

' This is at once the most common species, and the meet im&- 
f al one^ on account of the krge quantity of oxygen Which it 
e6ntains. It is the ore of manganese properly so called, in am 
eeonomical point of view, and has beeii extensively, though not 
exclusively, worked for in many countries. The principal mines 
are the ancient cmes of Ilmenau, Friedricksroda, Reiiiwege, 
Elgersburg, and other places in Thuringia. Almost every 
otie of the varieties, particulariy the compound ones, granular 
and columnar, are found there, consisting of individuals of all 
siees. Here, at Oehrenstock, near Ilmenau, are also found 
the curious shapes of a parasitic formation, which present even 
the slightest peculiarities of the crystallizations of calcareous 
spar as to regular form, but consist of a tissue of crystals of 
pyrolusite, and engaged in a mass of the same description. 
From the mines of Ehrensdorf near Maehrisch Triebau in 
Moravia, since their discovery in 1796, many thousand hun^ 
dred weights of excellent ore have been annually procured. At 
Eht^nsdorf the pyrolusite occurs in large nodules or masses, I 
could not learn in what rock. It resembles the Tboringian 
varieties. In Thuringia it forms, veins in porphyry, and is 
often accompanied with heavy spar. It is remarkable that no 
pyrolusite should have been found at Ihlefeld in the Hartz ; 
at least there was no trace of it in all those collections which I 
examined, if we except some thin masses in porphyry, and 
slender crystals, evidently of the form of manganite, the super- 
ficial layers of which yield a black streak, a circumstance 
wfaidi has not yet received a satisfactory explanation. 

Pyrolusite is very often the product of decomposition of the 
bra^ytjrpous parachrose-baryte, the carbonate of iron of the 
latter being converted by the natural agents into the hydrate 
of the peroxide, while the lime which it occasionally contains 
is deposited in the shape of calcareous spar or Arragonite, and 
the manganese is often found covering the surface of deoom. ' 
posed rhombohedroDs of die original species, in tlie shape of 
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tmiiute.Grystials« In thk manner it occ^ra in the mines of de« 
eoakposed sparry iron in beds in gneiss at Hiittenberg in Ca^ 
tinthia, at Schmalkalden in Hessia, and other places. ^ It is 
likewise found in this manner in the counties of Sayn, Siegen, 
Salm, and Hamm in Prussia, in the veins of sparry iron tra- 
voEsing clay-slate, which are decomposed in the upper levels, 
and then contain much brown hematite. The localities are 
cbi^y Friedewald and Enorrenberg in the district of Kircfaen, 
Sayn ; Streitberg near the town of Siegen, and Horhausen and 
Herdorf, Siegen ; Berge, Salm ; the mine Huth, near Humrn* 
One of the varietjies from Horhausen is. particularly remark- 
able for the delicacy of the fibres, which are disposed in small 
tufts within the geodesy of brown hematite, and which greatly 
resemble the fibrous varieties of prismatoidal antimony-glance. 
There are specimens of it in the imperial cabinet in Vienna, and 
in that of Mr Von Struve in Hamburg. Weyer in the county 
Wied-Runkel, Hirschberg near Ahrensberg, and Bendorf on 
the Lower Rhine, are likewise named as the localities of superb 
specimens of pyrolusite. Krettnich on the Blies, west of the 
Rhine, is likewise one of its localities. Similar varieties occur 
in the iron mines of Bayreuch, as at Armnehiilfe near Scbnar- 
cfaenreuth, and at Arzberg, in those of Flatten, for instance 
Hilfe Gottes, and of Schwarzenthal in Bohemia, in those of 
Johanngeorgenstadt, JBubenstock, Langenberg, and others in 
Saxony, also at Reinerz in the county of Glatz, and at Con- 
radswaldau in Silesia. 

The finest crystals of pyroludte occur at Schimmel and Os- 
terfreude near Johanngeorgenstadt, and at Hirschberg in 
Westphalia. These are chiefly ^ort thick prisms, terminate 
ing on their extremities in numerous fibres. Large flaUish 
crystals of great beauty, terminating in sharp elongated pyra- 
mids, with curved faces, occur at Maeskamezo, near Maggar 
Lapos, south of Eapnik in Transylvania, in geodes of brown 
hematite, and associated with crystals of quartz. This variety 
is found in a thick bed, of no great extent, of brown iron-ore 
in ^eiss. A similar one ocpurs also in a similar position at 
GyaUrn ear Vayda Hunyad in the same country. Cleayable 
individuals of considerable size are found near Gpslar in the 
Hartz, in a mountain called Gingelsberg, near the Rammels- 
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berg. Tbey are imb^d^ m anall veiafi ^ quartz and calcfti 
reouiS qNur in clay-date^ piMiiiculatlywheire thef croBs> eaeb 
otbar. Distinct though small crystals are met with iu inatty 
^ the mines in the west of Germany, for instance at Ti&fe 
Xohlenbach in Siegen ; still ^^maller ones were feund many 
years ago in the Palffy iron-mines of Haeretbof near Frohstorf 
in Austria^ associated with gray quartz. Very small crystals 
are found imbedded in and alternating with layers of black 
wad in Bayreuth. : A variety much resembling 4he German 
ones, found in similiar repoatories, occurs at; the mine of An- 
tonio Peceira near Villa Ri(k;a in Bpazil, along with - brown he-^ 
matite and psilomelane, in beds in> day-slate, produced accord-^ 
ing to Dr PohPs account, from the decomposition of sparry^ 
iron. ' * 

Small granular pyrolusite occurs at Skidberget in the parish 
of Lepand in Daleoarlia, Sweden* But the individuals are 
often much smaller, and appear in the form of a black sooty 
substance. Such are ft'equendy found in the ^iron mines of 
fiasehau and other places in Saxony, also at Platten mid other 
similar repo^tories in the north of Bohemia; sometime^ they 
include small globules and reniform masses of red hematite, mr 
r^ iron-ochre. TUe same pulverulent oxide occurs also at 
Schkdming in Stiria, at Fels5bai|ya in Hungary, and at Ptit« 
ten in Austria. Dr Pohl observed several localities of it tn 
Brazil, as at St Toao d^el Rey, wi«h brown hematite ; on the 
road between Anta and S'* Rita, in the capitama<tf Goyaz^ 
aiid at Banedrinha do Caelho in Minas Gerae$. In the latter 
place. it indudte numerous* reddi$b nodules, or cytihdrical and 
ramified concretions of induratipd day. * 

. The pyrolusite, as was obserV^ above, is very generally 
found along with psilomelane. In £Eipf, it is sddom found 
without it« Another species frequently aGcompan;y4ng it is 
the brown hematite^ and these two species, like the pyrolusite 
and psilomdane, are of ten very curiously associated with each 
otheTv. At Arzberg in Bayreuth crystals of quartz are found 
covered with a stratum of'browp hematite^ upon which is de« 
posited another distinct stratum of pyrolu»te> In some va- 
rieties from Berge in the county of Salm> thin stalactites of 
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brown hemailste are uniformly coV^^ed-Vith a stratum of pyro- 
lusite. * The same is found also in masses of larger dimensions 
at Friedewtilde in the county of Sayn, and in thesethe con- 
centric disposition of the broWn and black layers of the two 
species, visible in the cross frafcture, gives the whole a particu- 
larly elegant appefi'rance. PyrolUsite occurs in' England at 
Upton Pine, near Exeter, in Devonshire, and in Cornwall. 

The manganic oxid^ noir barytifere of Haiiy, from Ro- 
maneche, near Macon, does not appear to be a simple homo- 
geneous mineral/ When examined with the magnifying lens, it 
exhibits distinctly a eoiiipact and a fibrous substance mixed 
up with each other. The latter, as far as the minuteness of the 
particles will allow, shows the properties of pyrolusite, its colour 
and general aspect, and its hardness ; for even on the fracture 
newly obtained this compound soils the fiiigers, though on the 
file the hardness appears as high as 5.0... 5.5, that is, superior 
to apatite. The compact mass is aggregated into reniform 
shapes, which leaves numerous interstices between them. The 
colour is nearly the same as that of the uncleavable manganese- 
ore, a bluish or grayish black passing into dark steel-gray. 
The streak is black, with a slight tinge of brown ; the place 
on the mineral where it has been examined becomes shin- 
ing. 

J\r. J?.^— The analysis of pyrolusite, and of the mineral from 
Romaneche, will be found in page 361 of this Number. 



AEr. X'lX. — Comparison of the Hourly Mean Temperature 
at Christiania and Leith in February and July. By Pro- 
fessor Hanstken. Communicated by the Author. 

The observations contained, in the fdlowing table are given 
in degrees of Fahrenheit s scale. Those for Christiania were 
made in the year 18S7 ; and those at Leith are taken from 
Dr Brew9ter'*s paper published in ^he Edind^furgh Tranaac-^ 
tions^yqX. %. part H* pad are the^iiieans of foqr years ob^serva- 
tions made in 1822, 1S23, 1824,^ and 1825. 
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Fdmiary. July, 

Hoar. CbiMuds. LeKiu Cbritdanii. Lddk 

A.M.. 1 14".»4 «9°.e7 550.97 S6».n 

5 13.96 39.75 55.17 56.00 

3 13.01 89 77 54.98 55.59 

4 12 .22 39 .59 55 .15 55 .15 

6 11.75 89.35 66.90 55.66 

6 11.42 39.28 59.66 56.72 

7 11 .07 39 .80 61 .28 57 .88 

8 12.08 39.27 62.37 59.12 

9 12.75 39.76 68.84 60.50 

10 14 .71 40 .61 64 .45 61 .63 

11 17.93 41.51 65.15 62.50 

12 19 55 42.28 65.90 63.84 
r. M. 1 21 .74 42 .77 66 .96 63 .94 

2 28.00 42.76 67.02 64.83 

3 23.08 42.80 66.79 64.66 

4 22.15 42.26 66.51 64.70 

5 20 .48 41 .48 66 .93 64 .83 

6 19.05 40.99 65.85 64.67 

7 17.87 40.62 63.95 63.84 

8 17 .15 40 .23 62 .74 61 .65 

9 15.85 39.91 61.02 59.82 

10 15.13 39.66 59.24 58.55 

11 14 .85 39 .54 57 .96 57 .74 

12 13.98 39.52 66.82 56.82 



Mean, 16°.224 40°.621 61°.690 60°.361 

The foiloving Corollaries may be drawn from this table. 

1. The d^ily variation qf Temperature i» in ChriaOania mudk 
greater than in Lath, eapedaUg in the Winter. 

Febnuiy. July. 

Chrut Ldth. Chriit. Loth. 

Min. 1P.07 89*28 64».93 65<».16 

Max. 23 .08 42 .80 67 .02 64 .83 



DiflE: = 12°.01 3'.67 12°.09 9».68 
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2. The yearly Vmriaiion from Mimmum m February to 
Mqmimum in Jtiiy is also much greaUr m Christiania 
than in Leith. 

Christ. Leith. 

Mean of Febr. = 16°.224 40^.621 
July, = 61 .690 60 .361 



Difference, = 45^466 19^40 

The c^use of these small variations in the climate of Leith 
I suppose to be the mist from the sea, and the unclear sky, 
which tempers the cdid of the night and of the winter, and 
absorbs the heat of the rays of the sun during the day and 
in summer. 

CHBisxrANiA, 17th April 1828. 



Aet. XX.^-Ot^ a New Cleavage in Cakcareous Spar, toUh a 
notice of a method of detecting Secondary Cleavages in Mine^ 
rah. By David Brewsteb, LL. D. F. R. S. Lond. and 
Sec. R. S. Edin. 

In different papers printed in the Philosophical TransactiofiSf 
(18I5> p» 270,) in the Edinburgh Transactions (vol. viii. p. 
165,) and in the Transactions of the Geological Society (vol. 
V,) I have had occasion to direct the attention of philosophers 
to the optical and mineralogical properties of a very interest- 
ing, though a very common structure in calcareous spar. This 
structure displays itself in the appearance of one or more re- 
fleeting planes parallel to the edges which contain the obtuse 
angle, and bisecting the acute angles of the rhomboidal faces. 
* These reflecting planes were regarded by Huygens, (who 
first observed them,) Brougham, Mohs, and other philoso- 
phers, as fissures in the crystal, and on that supposition they 
endeavoured to explain the curious and beautiful optical phe- 
nomena to which they gave rise. From a minute examination, 
however; of a great number of specimens, I succeeded in de- 
termining that these reflecting faces were the faces of thin 
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plates or veins of calcareous spar, varying in thickness from 
the lOOOdth of an incTi upwards^ and having ^ position trans- 
verse to that of the rhomb which contained them, and I put 
this conclusion beyond a doubt by inserting veins of calca- 
reous spar and sulphate of lime between prisms of calcareous 
spar having the same position as those which compose the na- 
tural rhomb.^ 

This view of the subject has been adopted by scientific mi- 
neralogists, and the reflecting faces referred to have been ap- 
propriately denominated By Professor Mohs faces of compost^ 
tion. . The cohesion between these faces of composition }^ ex* 
tremely powerful ; but when a separation is efl^ected by a smart 
and well directed blow, the disunited faces possess the most 
perfect smoothness and the highest polish. 

Hence we see the mistake committed by Count Boumon 
and some other mineralogists, who, in obtaining these planes 
of false cleavage, regarded them as real, and ascribed a new 
primitive form to calcareous spar. In order to prove that a 
i:^al -cleavage of this description, does not exist ia calcareous 
spar^ we have only to extract from a pure mass of qalc^eous 
spax two rhombs, one perfectly homogencQus and free of veins, 
as can easily be ascertained, and the other intersected vith 
veins, and we shall find it impossible to obtain any cleavages 
ip the former, while the ]atter will readily exhibit them, bul 
never in any other place but at a face of cooipositioq. 

^ter I had determined, in thi^ manner, that. the cleayages 
cjespribpd by Bournon and others arose fropa the sepjuration of 
the planer of a compound crystal, I waij kd by »n accidental 
observation to discover a tecondary cleavage parallel to these 
faces of composition, and existing in all crystals of calcareous 
spar. Dpring the experiments on the action of crystallized 
surfaces upon light which I have published in the PkUoaon 
fhioql ^Trandaciions for 1819, I had occasion to grind down 
""aft.^tifidial face upon one oi the edgps of the rhomb which 
opntaina jthe obtuse angle. Th^ rough grinding was done upon 
a^cqarBe file without, water, and wh^n the face was slightly 
smoothed for the purpose of seeii)g if it was equally iaclixied 
tq.thf^ two. adjacent rhomboidal faces,: I caused it to reflect 
tbq Jight of a ^pdle* My surprise was considerable vheq. J 
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-saw two images of the candle in place of one, one nebulous 
and imperfect, and the other distinct though not very bright 
By increasing the angle of reflection to about 80^ or more, I ' 
8oon determined that the imperfect image was reflected from 
the new and slightly polished surface, while the distinct image 
was reflected from a number of minute planes torn up by the 
action of the file, and whidi had not been touched during the 
process of smoothing and half polishing the artificial face. Bjr 
•placing the rhomb upon a goniometer, I found that tbe mU 
nute planes were inclined ten or twelve degrees to the artificial 
face; and upon grinding down the other edges of the same 
rhomb, and the corresponding edges of other rhombs, I found 
that the minute planes were in every case equally inclined to 
the adjacent faces of' the rhomb^ and that they had the same 
inclination to the third face of the rhomb in the edge wkich'had 
been removed. 

I made the same experiments on the edges which contain 
the acute angle of the rhomb, :and on the obtuse and acute 
summits of the rhomb, but I could not detect the slightest 
trace of reflecting planes, and heiice I conclude that there 
is a secondary cleavage paralfel to the edges cf the obtuse angiet 
tf the rhomb, and equally inclined to the adjacent rhomboid(U 
faces of which that edge forms the common section ; and that th^ 
cleavage form of calcareous spar is a solid, bounded by these 
six secondary cleavage planes, and the six primary cleavage 
planes of the rhomb. 

. The method above described of detecting secondary cleavage 
planes has, so far as I know, not been previously used by mi- 
neralogists, and is appUcable to many other minerals, and par-' 
ticularJy to salts, and crystals which are easily frangible. In 
some. cases a rasp or large toothed file is very useful; and in 
others gritty sandstones, may be. advantageously employed, 
and sometimes usied without water. 

While the determination of the cleavages of crystallized 
bodies is important to the mineralogist as furnishing him ii^itb 
useful discriminating characters, it is of still greater import 
tance to the crystallographer and the natural philosopher. 
If we consider it under the more general aspect of the deter- 
mination of the force of cohesion by which the ultimate par- 
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tides of solid bodies resist separation in different planes, it be* 
conies of great use in ascertaining the form of these ultimMe 
particles ; and in the case 6f crystals like calckredus spar, which 
possess other remarkable and well dete^rmined physical proper- 
ties, it may enable us to discover some relation betwe^i these 
properties and the form of its ultimate particles. 

One example of this species of inquiry has been given by 
the celebrated Huygens in the fifth chapter oiYiisTraUi'de la 
Lumiire ; and as we believe it has never appeared in our Ian« 
guag€^, we shall lay a translation of it before our readers in 
the subsequent article. 

Alleely, AugvM 27, 1828. 



Art. XXI. — On the Cause of the extrcuyrdlnary figure qfCaU 
careous Spar^ and on its Cleavage in three different direc^ 
iions. By Cheistian Huygens. 

There are several vegetable and mineral bodies and crystal- 
lized salts which are formed with certain angles and regular 
figures. Among flowers, for example, there are many which 
have their leaves arranged in regular polygons, to the number 
of three, four, five, or six sides, but not more; and it deserves 
to be particularly remarked, not so much that the figuref is a 
polygon, as that it never exceeds the number six. 

Rock crystal commonly grows in hexagonal prisms, and dia- 
monds occur which are formed with a square point and polished 
surface. There is a kind of small flat stones, heaped closely 
the one above the other, which are all of a pentagonal figure, 
with their angles rounded and their sides a little bent inwards. 
The grains of salt which are produced from sea-water afiect 
the form, or at least the angle of the cube ; and in the ciystal- 
lization of other salts, and of sugar, we find other solid angles 
n^ith surfaces perfectly smooth. Small snow falls almost al- 
ways formed in minute stars with six points, and sometime 

* IVbiifllftted ftmn bis TraitS de la Lumkre, chap. v. See the pxeped- 
ing ariide. 
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in hexagons whose rides we. *twgH AnH I, hare of ten olh 
served withm watecudiich begins .to freeze, a species of flatvai^ 
thin leaves of ice, whose middle radi^u^ throws put branches 
inclined at an angle of .60^ All these things deserve to he 
carefully investigated, in order , to ascertain how and by what 
process nature produces then^. It seems to me that in general 
the regularity which is found in these pi^uctions arises from 
the arrangement of the small equal and invisible particies of 
which they are composed* 

In respect to calcareous spar, I say that if there was a pyra- 
mid ABCD, Plate IV, Jig. 6, composed of snmll corpuscle^, 
round and not spherical, but^^ spheroids, such as would be 
formed by the revolution of an ellipse GH, Fig. 7, round its 
lesser axis EF, whose ratio to the greater axis is very nearly that 
of one to the square root of eight (or 1 to 2.8) : I say then that 
the solid angle of the point D, will be. equal to the obtuse and 
equilateral angle of this crystal. I say, besides, that if these 
corpuscles are slightly cemented tc^ther, they woujd, in touch- 
ins the pyramid, cleave in the direction of faces parallel to 
those which form the solid angle, and that, by this means, as 
may be easily seen, they would yield prisms similar to those 
shown in the^ figure. The reason is, that in splitting in this 
manner, every stratum separates itself easily from the neigh- 
bouring stratum, because each spheroid detaches itself only 
from three spheroids of the other stratum, out of which three 
there is only one which touches with the flat surface, and the 
two others only at their edges. It is this which causes the sur- 
faces to separate so distinct and well polished, for if any one 
spheroid of the. neighbouring stratum left its place to detach ^ 
itself from the separated surface, it must detach itself /rom si^ 
other spheroids which keep it shut in, and four of which touch 
by their flat surfaces. Since, therefore, the angles of our cry^ 
stal, as well as its manner of cleavage, agree exactly with what 
should take place in a body composed of such spheroids, we 
have great reason to believe that its particles are formed.and 
arranged in a similar manner. 

There is also some appearance that the prisms of this crystal 
are formed by the rupture of the pyramids, since. M. fiftrtho- 
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• Menuiily ^f ll^ sfliitlt ^phisr^dft thus arranged^ whatever 
form-' h llati mtihout^^it is ceFlsdn, from the same reasoniE vfalich 
Ii>ha/va. just' dxplained) > tbat> is wdidd cleave inito siiyiikr pmms^ 
I$'r0ii«[ims^ be^sedti \t them are ^tfaerreascms iMAnch cdnfirm 
tiiis^ bd^jeotURTeli* a!ld^ if ^tbere ai^ any iniiich oppose i& 
^ I&'iDay ]be objected^ that if 'tbi» i^rysttd is so eoPDi|Kised^ it 
will stiU cleave in other two ways, oBe-of ttw^ibbvwitl-.be ift t&e 
^mV^im of pianos pamHel ta ABC, die faftse o£i the pyramid, 
and thet ^dier paraliel to a plane^ «^)iose 'SectiDiitis'iiliU:k6d'%r 
tile ^fill«l 6H, HE, KL. To t;ht« Xve^ly; l^Hit (beth these 
eteanrages,, though pnictkable, dre mtor^^ i^fficult rtlito those 
iHiiiih are parallel to any of the' tbifeirpliffieB^ of .tbe. pyramid ;. 
itnd^ tberefore,^ iniistriking tbe crystel. ia otdei;^ to'bre&kit« It 
should' always cfeavein preference iiitlioso three plaaeff dutu 
i» the two others. If we take a number of fi|)heroids, of the> 
lerm above*mentioned, and range them ina^jyi^onid, we s^I> 
see. why the two divisions ^parallel' to ABC and 6HEL) ase; 
more difficult. With respect to that parallel to ABC, eacli 
qpheimd must detach itself from three others which touch by. 
their flat surfaces^ which hold firmer than those whieh toudh. 
fay their edges;, and, besides this, this diinsion will not take 
^ace by entire strata^ because every one of the sphermds <^a 
stratam is. almost never retained by -the sks of the same tiriK 
turn which suiround it,' because <tkey. toudi. only by their> 
edgeS)' so that it adheres etsiLy to the neigfafaomriDg ^stncliiiiif,. 
and others to it for the same reason, which produdes^ unequal, 
surfaces. . We also find from • ^cperiment, that in grindiii^ the: 
crystal Gsx a stone a little roughs directly upQn:tbe.spIid.eq^. 
lateral angle, great facility is experienced in wearing it down, 
in this direction, but great difficulty in polishing it . 
: With regard to the other cleavage along 6HKL, eacK 
i|»hQr<Hd.mii6t be detached fromjiveei the neighbouring $tran 
tum,.to'o of which touch by their fkt surfaces, and two others 
by their edges ; so that this cleavage is even more difficult tbd^ 
that which is made*paralle] to one of the faoes^of the.^ysktal, 
whems wenhai^ jBaid^hat leach , epherokl m detached ^oKiy^&om, 



M. Dutrochet t>»r Endosmote and Ewosmose.. dl? 

three of the neighbcmring stratum oalyv one of wh«6h to«obeft 
%y its flat surface, and the; other two> by IJieire^eiiaiilys.' 

I am satiisfied, however, that thete are m the crystal' stmta 
of this deBcription, because in a piece weighing' half )ei pouhd 
it is divided in its whole Ufngth bg Hhe plane QHKL^ wkieh 
appears from the prismatic cohur^ diffkised over the iohdk of 
M plane f dUhmgh the tuM pieces are sttU kept togeth&r.^ All 
this proves, then, that die compoadori of the crystal' is such 
as we have mentioned. To this I add one experifaient mdre, 
wbich is, that if we draw a knife in scratching upon any of 
these natural faces, descendaog from the obtuse equiliUeral 
angle, that is^ from the point of the pyramid^ we shallfind it very 
hard]! wbilein scratching it in the opposite direction ift is easily 
cut This follows inantfestlyfrom the situation of the small spbe^ 
h)ids upon whibh, in die* first case, the knife sKdes, while in 
the second case it takeii. them below Hke the scales tjf a fish. 

I will not undertake to say any thing respecting the man- 
ner in which so many small corpuscles are producied, dOi 
equal and similar, nor how they are put into suchf a fine ar- 
nuigem^nt ; whether they are first form^ and then Wi^nged, 
ot whether they arrange^ themselves as th^y areprodlided, 
whidi seems to ine the>most probable. In order to unfoM 
truths so concealled^ re<|uires a knowledge of -tiature greater 
than we possess. I shall only add,' thHt the^e snUM spheroids 
may greatly contribute to form the spheroidal wa^tfeii of lights 
(i. e. the unusual refraction of calcareous spari) alreddy sfipL 
posied, both of them being similarlff situated^ and' hating their 
nwes paraBdl ' 

Aet. XXII.-»-iV(?w Researches oh Eridosmose arid Exo^-^ 
mose. "f* By M. DutrochetI 

The e^pieriments which I communicated last year to the Aca- 

* These are the faces of coinpoBitien (and not eleavage planoi)^ dteori^ 
Od in: the preceding paper.-!— £]>. 

f, Read before tibe Academy^ ofSciencet of Parity 17th March 1828, and 
translated from the AnnaJes dea Chimie, Fev. 1828, p. 191. See our last 
Number, p. 103— 112. " ..... 
* M. Dtatrocbet ha^ recehred'flrom the Academy of Sdences^of ftiris^ «n* 
ttf* ^e Goldf Mediils fininded by M. M6ntiliyoii> for bk dkttovary of En* 
'Ain|dli».p-»^JJu .:,:... 
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d^ffif^f a^i^WfMv? ^af}y,pmvad;AatrEodpTO9se is. not 
owing t^ capillary a^ractioa. My new observationti-^epd.t;^ 
d^impf^t'T^te tb\9{fa0^.fi(t jcbe same' time that they prove tba|; 
t^l8 actipp 19 really the fundamental action of life. 

lit is known tl^at hot liqi^ids ascend les$ in capillary tube^ 
I^Bn the. san^e, liquids w)ien,<;old. Thus hot w,^ier dpepi not 
aspend.^o high as cold water.; it is the. same, with alcohol^ &&. 
H^^e it follows th£^(, iiiccease of temperature diminishes tbe 
&f52e.of capillary attraclion; but the experiments whic^ I 
have repeated a great number ^of times have. sho,wn me thaJt 
m) increase of temprature augments, on the f;^ntrarjr| ^e 
£e|i)(^jpf ^endpsmos^. . , 

, ( It ii^ therefore very eyident tb^ this dpes not at aH depend 
ilfHQ^ the capillary iittractions : it is. prodmc^ >y 4^,pi^rticu]ar 
state of electricity, as I have already ^npunc^; and this 
will be farther proved. by the following experiments^ ,. . 

I have described in my work the instrument which I have 
o^led t]^ Endmn^om^ter. I made it with a small bladder, 
haviij^ a g^^ tube fixed into it. I have. altered thiajnst^u^^ 
ipent a little ; and it is now made in the following mannea*.:-*!*^ 

I prepared a tube of gli^s terminated at one end by a large 
]^m aimilar to tbe mouth of a trumpet. I closed thi^ oi^fip^ 
i^ith a piece of bladder firmly fixed by me^ns- of a.ligatv^re?., I 
fill^ the cavity of the. trumpet mputh with tlie lujuid w^t^ 
which I was to try the power of the endosmose, and I plugged 
t))e widened part into distilled waten '^('be.t^ul^ remaning 
^mjiiy^ rose, vertically above the wa^er, aAd;COJi;re£|)0|Ml^^with 
a^, graduated plate. If the liquid contained in the.eixdp|mpr« 
i)ieter be of the kind to produce endosmpse, it will %oon rise 
-in. the tube, and with a degree, of quickness proportional tp 
tbe force of the endpsmpse. 
.. If the liquid in the endosmometer is not of the kind tp pro^ 
duce endosmose, there wUl be no ascent of the lii(iii^ in the 
tAb«; and besides, if by additional fluid the latter rises m the 
tnkbe above the level of the water, it very ^opn laUa ; , it^lt^^ 
through the bladder in virtue oi its weight. I had attributed 
this descent of the fluid to the circumstance, that this Ifist 
ought to have produced exomose instead pf endosmo$^» This 
iar.truerin ottriUufi oases^. bi£t it hnQ^ so in the ^se uiider,4X»^ 
aideration. Thua^ Sat exaeiple, vbw a weak splutionof gym 



07I Endosmose and Exosmose* 3.19 

is put- into the endo^ftioineter,- and the instrument i« plungtKl 
into a strong stdution of gum, there is exosmose in the endos- 
mometer ; the interior fluid descends in the tube, because the 
current of the exosmose is stronger than the current of the 
endosmose, owing to the gi-eater density of the exterior fluid; 
but when pure water is the exterior fluid, and the fluid in the 
endosmometer descends in the tube, this isno more an eiFect of 
exosmose, but the simple result of >d mechanical filtration. 
Thus when water charged with sulphuric acid is put into the 
endosmometer this liquid descends in the tube. 

I had before ac^mitted that sulphuric, acid was an agent 
which produced exosmose, but it is not so, as can be ascer-* 
tftined by making the -opposite experiment. If pure water is 
put into the endosmometer, and that instrument is plunged 
into water charged with sulphuric acid, the water even dei* 
scends in the tube. These facts decidedly prove that there 
is no current of endosmose nor of the exosmose directed frpm 
the water towards the sulphuric acid, nor from, the sulphuric 
acid towards the water^ This acid, however, by its superior 
density to water, ought to produce endosmose when, it is in 
the endosmometer. If no efiect is produced, it shows that its 
chemical qualities render it completely incapable of producing 
endosmose or exosmose; We find also that it is hos^le to 
this double action, for it has a tendency to destroy it when it 
does exist. 

Thus, if a small quantity of sulphuric acid is mixed with a 
solution of gun^ which is introduced into the endosmometer, 
the fluid produces no endosmose, while the solution pf gum 
employed alone strongly produces that efiect; the gummy 
fluid mixed with sulphuric acid descends gradually in the tube 
of the endosmometer. If the quantity of sulphuric acid be 
very small, there still remains a slight power of endosmose 
in the gummy solution. We also sometimes see this acid solu* 
tion which first descended in the tube of the endosmometer 
resume a slight ascending motion, when the prolonged im- 
mersion of the bladder in the water deprives the gummy solu^ 
tion of a part of the acid which it originally possessed. Thii^ 
very important fact proves that there are inactive fluids with 
respect to the property of producing the endosmose, and that 
these fluids can commuiviGatQ thor inactive state to those 
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tfiiids which have contrary quialities, that is to say, whith are 
active fluids. 

I hove found that the fluids of putrified knithals '^TB'inMive. 
When put into the eridosmometer surroundied by pure water, 
they descend in the tube notwithstahdih^ their superiority of 
densjity to water. It may be ei^tablished as a general feet, 
that aU active fluids miscible in water, whether 'organic fluids 
or chemical fluids, act like fluids denser than' 'pare water, 
When they ate separated from the latter by a perraeaMe tiiem- 
brane, that is, they are all agehti^ producing endosmose. It i^ 
never towards the side occupied by the water that the strongest 
of the two currents is directed, and which constitute by their 
union, the endosmose and exosmose. Thus every adwe fluid 
placed in aflinity with pure water is not an agent producing 
exQsmose. Whenever, then, we observe a fluid descend in the 
tube of the endosmometer when the bladder is plunged in 
pure water, we may conclude that this interior fluid is inacU'oe, 
Its falling in the tub^ is the sitnple result of its filtration de^ 
scending by the effect of its weight Here I ought to mention 
an error into which I had fallen. Observing the manner in 
which sulphuric acid comports ittelf, I* Was* led to think that 
the acids were the agents prbducitjg exosmose; but it is not 
[|o. Vinegar, nitric acid, hydrochloric acid, placed in the en* 
dosmometer surroilmded by water, prbduce endosmose, hydro- 
chloric acid, in particular, a very powerful endosmose. 

We come now to obserre, that, in relation to the property 
of producing endosmosef aiid exoiMose, there iiie active 'mA 
inactive iLxxiAs. l*iiis fk^i whiifh id'df the greateWTtoportance, 
had escaped me iti my first researdhes. 

t.have shown in my book that endosmose is produced by 
piitting the. pure water insidb as well as' outside of the endos- 
Yhometer closed with an orgaiiib meinb^ane^'but' making the 
interior water correspond with the negative pole of the voltaic 
pile, /and the external water with' the' positive pole. It became 
necessary to determine if, by substitutitijg'any porous mineral 
plate whatever in this experiment fair the organic membrane, 
the same result would' be obtained. 1 have given an account 
in my book of expierlnjents'inade with tlni^ vife\^, which prove 
ihat we obtain rid eleyatibh of ihfe Wat^ above its. level, by 
ineahft of the electncity of ^tke pilb,'when the organic mem. 



hrane is repjftced iq thp eqdpsmonieter by porous plates of 
sandstone or carbonate of lime ; but plates, of b?iked white 
day coipport tji^ipselve^ in a very different manner. I shut 
the. tc}rminal movjtb of an.endpsnpometjer with a pl^te of c)ay 
of ;tiM;ee-eightbs of an inch in thiqkness ; I put distilled wa- 
ter into the interior of tbe^endosnjometer, which was itself 
plunged jinJP distilled water V I then put the' interior water in 
relation ^ith the negative cpnjunctive wire of the pile, the ex- 
terior water being in contact with the positive conjunctiva 
wire. The introduction of the water across, the plute of clay 
^^camc very rapid, the interior watei' soon gained the level of 
the exteriqr water; it entered the tube, and ascended with 
great quickness. The asq^nt oi the wat;er in the tube lasted 
as long as the action of the pile continued. This^experim^t 
convinced me that pproi^s a^lucninous solids are apt, like the pr*- 
ganic menibranes, to cause the impulsion of the water under 
the in|luence, of an electric current from the positive pole to 
thq negative pole. Thus these solids present, like the organic 
membranes, the phenomenon of the endosmose by means of 
the electricity of the pile. It then became necessary to know 
if these various solid minerals are susceptible of presenting, 
like the orgaqic membranes, the phenomenon of endosmose, bj 
means of the contact of their opposite faces with homogeneous 
fluids. I luted to the endosmometer a plate of soft freestone 
one-^xth of an inch thick^ and having put a solution of gu^ 
arabic into the interior, I plunged it into pure water. It did 
not show any, endosmose ; the interior gummy fluid did not as^ 
cend in the tube above the exterior level. I replaced the plate 
of freestone by a plate of jpprous calcareous carbonate of one- 
third of an inch in thickness. I obtained no effect of tl^e ^pdosr 
mose from it. Thinking that this absence of the appearance of 
endosmose might proceed from the too grfat thickness of m^ 
porous plates, I placed upon my apparatus a plate of porous car- 
bonate of lime, ope-third of an inch in thickness, . \ did not pb-- 
tain any appearance of etidosmose. With the same wan); pf 
succes^ I made use of a plate pf unbake^, plaster, (calcareous 
splphate of lin^e), a little napr^ than one-sixtb of an incb .thi<^^- 
I. have employed for the same purpose, and witlj as little suc- 
cess, crystallized sulphate of lime, which, as is well known, 
divi4^ into Qxtr^mcily tbinr plates ; but here the want qf tl^ 
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endostnose might be attributed to the plates of the crystalBzed 
substance' not being permeable. 

I was induced to believe that the tiegative results which I 
obtained from all these experiments proceeded from my porous 
plates being too thick. It was impossible to obtain these plates 
as thin as the organic membranes ; and it appeared to me pn>- 
liable, that the electricity which produced endosmos^ was 
owing to the near approximation of the two heterogeneous 
iSuids. 

In this belief, I endeavoured to procure very thin and po^ 
rous mineral plates. Slate appeared to me the most likely to 
answer my purpose. By means of a slight calcination slate is 
capable of being divided into extremely thin leaves. I obtain* 
ed in this manner a plate of slate which was not more than one- 
fiftieth of an inch thick. I adapted it to my apparatus, and 
the experiment having been made as above described, I obtain- 
ied a very evident, although very feieble, appearance of endo^^ 
mose. The slight permeability of the slate* to water was the 
eause of the weakness of the endosmose. Encouraged by this 
success, I prepared a plate of baked white clay of one twefnty- 
fifth of an inch in thickness, and I adapted it to my appars* 
tus; I obtained an endosmose sufficiently powerful, and but 
little different from that i^^hich I should have obtained ifi the 
same case with 'the organic membrane. Hence it is proved 
that certain inorganic bodies are susceptible of producing en- 
dosmose by means of heterogeneous fluids, in the same man- 
ner as the organic membranes. I tried to adapt a plate of 
white baked clay two-fifths of an inch in thickness to my ap- 
paratus ; I again obtained an endosmose very quickly, which 
surprised me greatly. I adapted to my apparatus another 
plate of clay three-fifths of an inch in thickness ; I obtained 
again the endosmose, but it was very weak or very slow. This 
ought to be attributed to the thickness of the porous plate 
having diminished its pertneability. These facts fentirdy 
changed the opinion I had formed from my preceding expe- 
riments respecting the necessity of having the porous plates 
so extremely thin, in order to produce endosmose.' "Th4By 
showed me that it did not arise from their being too thielc, 
that the plates of freestone, of carbonate of lime, and dul- 
phate of Jime did not produce endosmose, but that it entirely 
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depended upon the chemical nature of these porous plates; 
But it must be remarked, that these latter experiments agree 
perfectly with those we. have described above relative to the pro- 
perty which the aluminous solid^ possess alqne among the mi- 
neral solids, in producing endosmose by means of the electri- 
city of the pile. These solids thus possess alone the power of 
causing endosmose by means of contact with heterogeneoiis 
i[uid«, for jslate which creates it like clay, is itself an alumi- 
nous solid. This fact no longer leaves any doubt respecting 
the cause of the phenomenon of endosmose. This cause is un- 
doubtedly electricity. Capillary attraction has evidently no 
connection with this phenomenon, since the porous plates with 
a siliceous base and a calcareous base cannot proiJuce it, not- 
withstanding their capillarity. These last solids are in rela- 
tion to the endosmose inacUve solids. The aluminous solids 
and the organic solids are those only which we yet know as be- 
ing ^ic^e solids in relation to the endosmose. I havte not tri^d 
with this view the effect of the magnesian solids, nor of the so- 
lids of barytes or of strontian. In general these experiments 
prove that th^ permeable membranes which separate heteroge- 
neduB fluids possess a particular action in the production .of 
endosmose. These solids, which I denominate ofitive^ are 
alone fit to exercise this action which is .not possessed by i/>- 
aeUve solids. The organic membranes are eminently active 
in this point of vi/ew, but they do not enjoy this property in 
all its fulness, except in the sound state. I have shown that 
when these membranes putrify, they lose one part of their pro- 
perty of causing endosmose ; they tend then towards the inac-^ 
twe state. We have seen above that in relation to endosmose 
fluids are divided also into active fluids and inactive fluids ; 
we have seen that the organic fluids^ eminently active in the 
Bound state, become inactive when they putrify. Thus ex- 
periments prove, that, in relation to endosmose, there are 
Ofitive solids and inactive solids, and that the active solids ma^ 
possess this property of activity in a degree more or less emi.. 
nent^ and that according to their chemical composition. !£]x- 
perience also proves that there are active fluids and inactive 
fluids, and that the ac^it?^ fluids may possess the property of 
activity in a greater or less degree^ and that according to their 
denuty or their chemical compositioif. Thus the endosmose 
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reBvlts from the reciplfoci^l influetu^e' of acHie fluids ufk)|i < 
Hve Aolids, and of active solids upon active fluids. It is.j^uffi-*' 
dent that one only of these elemeiits of action be hiactive, th«( 
the endosmos0 may not take place. 

Thus, for example, every thing being arranged otovenient- 
ly for endosmose, this action ^trill be suspended by the ad- 
dition of a little sulphuric acid to the fluids, because this acid 
is an inactive fluid. It will be also in vain that the two Ikfte* 
rogeneous fluids be active. If the permeable memforttHe whieb 
separates them ig inactive, there will be no Endosmose. 

Thus it is demonstrated that this phenomenon results fhom 
two combined actions; 1st, the action of the fluid ppon the 
solid ; 2d, the action of the solid upon the fluid. / These two 
actions, which are indubitably electrical actions, have evidently 
their seat in the thickness or in the substance itself of the peif^ 
meable membrane 'which constitutes the active solid. It is a 
capillo-electric£d phenomenon, or one of intra-ca{>illary electa 
city. Fropa this we may understand why this electricity d«» 
not appear in the galvanometer. It is not all exteriori it is in 
tlie capillary pores that thedevelopementof thisimpulsive eketri* 
city is produced; and this state of electricity is ^ven to ^e 
capillary pores in two manners ; 1st, by the action .of t^e two 
opposite poles of the pile upon the two opposite face^Df the 
active permeable membrane ; Sd, by the contact of two het^o^ 
geneous active fluids upon the two opposite facies of' the mem- 
brane. Thus it is the influence of the contact of the fluids 
upon the solid which communicates to this last the state otea^ 
pijlo-electritity, and it is the influence of the capiUo-e^sctrified 
solid upon the fluids which communicates impuli^on to them. 



Aet. XXIII. — Observations an the Colour of Water, am4 on 
the Tints of the Ocean. By Sir Humphry Davy, Bart.* 

The purest water with which we are acquainted is undoubted- 
ly that which falls from the atmosphere. . Having touched air 
alone) it can contain nothing but what it gains from the atjmo&P 

* From Sir Humphry's admirable' volume entitled Sakneaiai or DogfB of' 
FUf'fiskif^i London^ 18SS> a work replete with scientific obs^v^lij^j 
good feeliDgy and unaffected piety. 



tie9 whicb loay exist, in the vessels used in t^n arti%ial .opei^i^. 
tion. We C/a?}nQt well .examine .the wat^r precipitated ,in,the 
atmosphere as rain, without collecting it in vessels, and all ar- 
tifi^ CQD^ct gives more or l^ss of cont^aminatioQ f b\it in si^pw 
9ielied by ,fhe sunbeams that ha^ fallen on glaciers, tbeo^^ 
selye$. formed fropi frozen ^now;, water may be regfirded as in 
its ^t^te of j^eatest purity. Congelation expels |bo^ ,salt9 
and air fi^pp wat^r, whether existii?g below, or fcwmed in tho 
atmosphere; and in the high and uninl^abited re^ops of gla- 
qif^^y, tber^ c^n scarcely b0 any substances to contafnii^tev^r^e* 
moved fro^l,a^i^)al and vegetable Jife^ they are even above the 
mu^sral kipgdoi^; and .^^ough ther^ are instancy .^li; which 
the jud^st kind of vegetatiojci (fonns 9! the fungus ,9r mucqr 
kind) is ev^n found upon snows, yet this is a rare occurrence ^ 
ax\d red snow,, .which .is occasioned by it^ is an extraordinary^ 
and not a comn^op phenomenon towards the pole, and q];i the 
highest mountains of the globe. 

, Haying examined the water formed from melted sipiows ot 
glaciers in different parts of the Alps, and having always foun^ 
it c£ the ^me quality » I shall consider it as p^re water, and. 
dfiseribe i^ character. Its colour, when it has any depth, or 
when a mass of it is seen through, is bright blue, and according 
to itS; greater or less depth of substance, it has. more or less of 
this Qolour. As its insipidity and its other physical qualities 
are not; .at this mpm^pt objects of your inquiry, I shall no^ 
dweU Mpon them. In general, in examining lakes and masses 
of witter in high mountains, their colour, ^s of the same bright 
a9iyre« And Captain Parry states that the water on the p^lar 
ice has the same beautiful tint. When vegetables grow in 
lakes, the colour becomes nearer sea-green, and as the quan- 
tity of imprego^ioja from the decay increases, greener, yellow- 
ish green, and at length when the vegetable extract is large in 
quantity, as in countries where peat is found, yellow, and even 
brown. 

To mention instances, the Lake of Geneva, fed from soi^rees 
(particularly the higher Rhine), formed from melting snow, is 
Uw; and the JRhone pours from it dyed of the deepest ifzure^ 
and retains partially this colou): till it is joined by the go^iie. 
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• *m}nA ^res to it n f^veen^ hue. The Lal^ rfMerat^ od -^k^ 
^Mitcarj, which is fed from a lower eoubtry, and froia« \e$9 
pure fioorees, ifr giuBs green \ and there is an ilhi6tniltrii«e ^ in- 
BtttiMse in »0me sma^l hikes fed from the same source in the 
foad ffom Inspruck to Stutgard^ which I observed' in L&15 
(as well as I i^collect), between Niizareit and B^tk' The 
highest lake fed by melted snows in March wl^u I saiir. it wsaa 
bright blue. It discharged itself by a small stream^ imto mao* 
ib&ty into which a number of large pines had been blown by a 
iilinter storm, or f eU in from some other cause ; in thisiake Hf 
0o}o^ was Ut«e-ar^^9». In a third kke in which tliere were 
not only pines and their bnmches, but Hkewise other decaying' 
vegetable matter, it had a tint of faded grase green ; and diese 
bbanges had occurred in a space of not much more thuia mile 
in length. These dbservations I made in 1815. On returning 
to the same spot toe/ve years after, in August and September^ 
I found the character of the lakes entirely changed. The 
pine wood washed into the second lake had disappeared ; a 
large quantity of stones and gravel washed down by torrents, 
or detached by an avalanche -supplied thdr place ; there was no 
perceptible difi^ence of tints in the two upper lakes, but the 
lower one, where there was still some vegetable matter, seemed 
to possess a greener hue. 

The same principle will apply to. the Scotch and Irish rivers^ 
which, when they rise or issue from pure rocky ravine, ai6 
bhie or blmsh^eeny and when fed from peat-bc^s or alMvlal 

, countries,' yellow, or amber-coloured, or brown, even iittet 
they have deposited a part of their impurities in great lakes. 
Sometimes, though rarely, mineral impregnations give colouit 
to water : small streams are sometimes green or yeUow boat 
ftrrujginous depositions. Calcareous matteris seldom tiffect 
their colour, but often their transparency, when deposit^, 
as is the case with the Velino at Terni, and the Anio at Ti- 
vpli ; but I doubt if pure saline matters, which are in them^ 
selves white, ever change the tint of water. ' 

'The tint of the oceati pihobably depends on vegetable tnat^ 
ters, and perhaps partially on two elementary principles, idaine 
and hromcy which it certainly contains, though these are po$^ 
siblly the results of decayed marine vegetables. These givi a 
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yeUow tint when dmsolyed in.minute pottbns in water; snd 
this mixed with the bltie of pure water would occanon sea-grwn^ 
I made (many years ago, being on the Mer de XjHocBj an ex- 
periment an "this subject. I threw asmaU quantily of ioditHh 
a 'stdbstanee then recendy discovered, into one of those deep 
bliie ba»ns of water, which- are so frequent on "that glacier ; 
and diffusing it as it ifisisolved with a stick, I saw the water 
ehange first ta 9ect^green in colour, then to grass-^e^nr and 
lastly, to peUowtih-^reen.' I do not, however, give this aa a 
proof, but only as a fact favourable to my €onjectm*e. It 
appears, however, to confirm the opinicm, that snow and ioe, 
which are merely pure crystallised water, are always blue 
when seen by transmitted liglit. I have often admired the 
ckep azure in crevices in masses of snow in severe winteri^ and 
the. same colour in the glaciers of Switzerland, particularly at 
the arch where the Arve issues in the valley of Chamouni. 



Aht. XXIV.— zoological collections. 

1. 0» the Naiural History of tke Par. 
OoR readers are doubtless aware that the par has been recently supposed^ 
by very, competent judges^ to be the young of the salmpn* The reason fi>r 
this opinion we shall take an early opportunity of stating, and we shall be 
obliged to any of our correspondents who can give us any information on 
the subject. Sir Humphry Davy is of an opposite opinion^ as appears from 
the following extract from his Salmonia, 

: '' I think/' says be» " the par> samktj or brandlings common to most 
of our rivers which communicate, with the sea, has a claim to be consicici:" 
ed a distinct species ; yet the history of this fish Is so obscure^ and so little 
understood, that I perhaps ought not to venture to give an account of 'it. 
I have seen this fish in the rivers of Wales and Herefordshire, and have 
heard it asserted, on what appeared good authority, that it was a mule-— 
the^fispring of a trout and a salmon. . This opinion was supported by thf 
fact, that it is found only in streams which are occasionally visited by sal- 
mon ; yet I think it more probable, if it is a mixed race, that it is produ- 
ced by the sea trout and common trout. ' In a small river which runs into 
the May near Ballina, in [reland, I once caught in October a great num- 
ber of small sea trout, which were generally of half a pound in weigl^ty 
and which were all males, and unles9 it be supposed that the female^s jfere 
in the river likewise, and would not take the fly, these fish in which the 
spermatic system was fully developed, could only have Impregnated the 
ova of the common river trout. The sea trout and river trout are indeed 
•0 like each other in character, that such a mixture seems exceedingly pro* 



Ibf^ble ;. but I, I^w,..no ^re^isoni ^why such mules should alft'ajr,^; con|^imie 
small, except ttat it may be a marlc of impregnation. The only difference 
between the par and the common small trout Is in the colour, atd in ^ts 
possessing one or two sf^nes more in the peqloraLfin.^ The par has-^r^^ 
biueor d/tW-AfiB8ft«tfiprAv oii.thf.sealp?, as if th^y J^ad.been mt^ ^y^the.ins^- 
presi|ion of l^egng^^ of fthaxid; anA l^enoe the;6sh is^cs^lled ^ .som^ 
places Fingfrling?* . The river and sea trout seen^ capable of changing jper» 
naanently ^heir places of residence ; and sea trout seem oftejri to beconoe 
river trout. In this case they lose their silvery colour, and gain more 
lipois; and va their offspring those changes aKe>mqre distinct. Tv^ likes- 
wise whidi are ill fed.r^main spiall, and par&^^^x(^|{\gl3(i|u^e]^Qqj9JUg| 
t|iX)se rivers whe?e, they. are .fqund, which are pever ^pan^t^d frym tb^fig|iV 
by impassable falls ; from which I think it possible that tliey are produ9e4 
by a cross between se^i and river trout" — Salmonia, p. 66-69. 

' ' % Oat he iflenerationcfitd Migration of Eels. 

' The problem of.th|^gfn^ation,of^e<3l« is the jnq^t fi}>^tF||8^ ^an^of^e fiC 
the moatxiurious in natural history, and though it qccupied the.ei^ttei^tiQp^ 
of Aristotle, and has been taken up by most, distinguished naturalists since 
his time, it is still unsolved. Lacepede indeed asserts, in the mostuiiqua- 
lified way, that they are viviparous, but he adduces no proofs qf hjs jsser-* 
lion. 

There are, it is certain, two migrations of eels, — one up «nd one dawn 
rivers, one from, and the other to the sea, the first in spring and summer^ 
and the second in autumn or early winter. The first of very small eels^ 
which are sometimes not more than 2 or 24 inches long ; the second of 
large eels, which are sometimes 3 or 4 feet long, and which weigh from 10 
to 15, or even 20 lbs. There is great reason to believe that all eels fi>und 
in fresh water are the results of the first migration : they appear in mil* 
lions in April and May, and sometimes continue to rise as late even as 
July, and the beginning of August. I remember this was the case in Ire- 
land in 1823. It had been a cold backward summer, and when I wfis 
at Ballyshannon about the end of July, the mouth of the river which had 
been in flood all this month under the fall was blackened by millions 
of little eels, about as long as the finger, which were constantly urging 
their way up the moist rocks by the side of the fall. Thousands died, but 
their bodies remaining moist served as the ladder for others to make their 
way ; and I saw others ascending even perpendicular stones, making their 
road through wet moss, or adhering to some eels that had died iii die at-- 
tempt. Such is the energy of these little anipials, that they continue to 
find their way in immense numbers to Loch Erne. The same thing hap- 
pens, at the fall of the Bann, and Loch Neagh is thus peopled with them i. 
Even the mighty fall of Shafthausen does not prevent them firom naaking 
their way to the Lake of Constance, where I have seen many very Jiarge 
eels. 

There are eels in the Lake of Neuchatel which communicate by a stream 
with the Rhine ; but there are none in the Lake of Geneva, because the 
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Rhone makes a sabtsemtiefl]) fktt'bd<Sw'6mTa'; Ind though small eels can 
pass by thoss or monnt rocks^ tfiey camiot penetrate limestone rocks or 
ittoi^elgaihst A'ra^iA d66ci^6dittg current '6f Wafer passing as it were through 
« pipe again: nb^ls mouht the Danube 'from the Black Sea; and there 
are none found !n the great extent of lakes, swamps, and riYers, commu* 
nicatidg wfth thi^ Danube, — ^though some of those lakes and morasses are 
wonderfully fitted for them, — and though they are found abundantly 
ih the isame countries in lakes and rivers connected with the ocean and the 
irfediterrttieati,' ^et, when brought irito confined water in the Danube^ 
thfey Mten and tfirive there. As to the instinct which leads young eels to 
seek fresh water, it is difficult to reason :-^probably they prefer warmth", 
and,' swimming at the surfiice in the early summer, find the lighter wato- 
warmer, and likewise containing more insects, and so pursue the courses of 
firesh water, air the wafers from the land at ibis seasoh become warmer thaA 
those from Ae s^a. , ' . , . 

Mr J. Couch {Lin, Traw. Tol. xiv. p. 70,) says, the Utile eels, accord- 
ing to his obserTation, are produced within reach of the tide, and climb 
round falls to reach fr^h water from the sea. I have sometimes seen them 
insprinig, swimitoing'in hnmense shoals in the Atlantic, in Mount Bay, 
making thelif way to the mouths df smHl bi'ooks atad Hvers. When the 
cold water ftbm di& autumnal' flood b^ns tb swell the rivers^ the fish tries 
to return to 'the sea; but numbers of the smaller ones hide themsdves 
di^ring the wintei'ih the sand, and many of them form as it Were masses 
together. 

Various au'thdrs have recorded the migration of eels in a singular way, 
such as Dt Plot,- who, in his Hutory of Staffbrdshire, says they pass in the 
tt^t' across meadows from one pond to another ; and Mr Arderon {Phil 
Trans, 1747, vol. 41, p. S^5.) gives a distinct account of small eels rising 
up the "flood-gates and posts of the water-works of the city of Norwich ; 
flfnd'they made theit way to the water above, though the boards were 
8iA^6dth-pIaned, and five or six feet perpendicultir. He says when they 
flrit rose out ctf the water upon the dry board they rested a little, which 
seemed to be till their slime was thrown out, and sufficiently glutinous, 
sMd then th6y ^ose up the perpendicular' ascent with the same fiicillty as 
if thej^ had beeti moving on a plane surface. There can, I think, be no 
doubt that they are assisted by their small scales, which, placed like those 
of serpents, must facilitate their progressive motion ; these scales have been 
nlifcroscdpically observed by Lewenhoeck. 

T:^ migrate from the salt water of difierent sizes, but I believe never 
Wheh Aey are Above a foot long ; and the great mass of them are only froiii 
91 to 4 inches. They feed, grow, and fktteh In fresh water. In small 
rlVers they seldom become very large, but in large deep lakes they become 
4k 4]Hdc as a man's arm or even leg ; and all those of a considerable size at«> 
•terfitJtto rfeiut^ to the sea ih October or l^dfemb«, probably when they 
ej^ert^ce'the eold of the first »ti<tiinnal riiiris. Those that are riot of the 
krgest size, as I said befbre, pass the innter ih the deepest part of the mud 
of rivers' and' lflfkeft,^atid do not seem to eat much, and remain, I bdieve. 
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almoBt torpid* • .Their jnwBtfie/JBAotijDniaii^'knQi^ tinte, 

but. mast dqpead ufioa thd qnantity of tbdrrWl; butiti^pcolMiye ^hisf^ 
doatoH beeoBoe of thmbtigeai vixe from tlievfindlesi;uir0De.«r«vi*iii««ia 
sennos ; but this, as well as many otber pardeidar9^ can only be asceKtoitt* 
ed by new observations and eiLperiments* Bloch states that they . gxaw 
slowly^ and mentions that some had been kept in the^ame poaAiarJifiegn 
yean. . . -- • • .: 

As very large eeis after having mi|^ated never^return to the riser Bfgum, 
tbey must (for it oaimot be anppoeed that they ail die- immediately in ihe 
sea) remain in salt water ; and there«is ^great prohabiMty that tbey^aro then 
csa^uaded with the conger, wliieb is fbnad of di&rent culouni and tiaem, 
ftom the smallest to the largest^ .fiom a few ounces to t>ne; handned fMMiiid* 
in weight. The cokmr of the conger, is generally pakr then dmt of .die 
eel; but in the Atlantic^ it is said that pale congers are.fonnd.^n onertid^ 
of the Wolf Rock, and dark ones on the other. The conger has hveatfaing 
tubes, which are said not to befound in the otheri«el. Both the coBsnaon 
and ;theoonger eel haveiringes along the air bladder, which -areprobebty 
theovaria; ancl Sir £. Home thinks them hermaphrodite, and thattlie 
seminal vessels are close to tbe kidneys; but this circumstance '^"■^•n'H 
confirmation from new disseetians, and some chemica] reseerchea. onr tfaa 
natnre of the ftinget, and the supposed melt. If vivipacoos, «nd the 
frin^ss contain the ova, one mother must produce tens^ofthonsttdsar^ 
ova being remarkably small ; and it appears more probable that* they .aie 
oviparous, and that they deposit their ova in parts of die sea near deep 
bedna which remain warm in winter. This might he ascertehied by ex- 
pernnent, particularly on the coasts of the Alediterranesn. . I cannot find 
that they baunt tlie Arctic Ocean, which is prc^MUy of too low a tamptf 
rature Co suit their feelings or habits ; and the Oaspisn and Mask £Ht«B 
probably without them, ftom their nothing found in the V<dga or Dannbe: 
these being sbaUow seas ore perhaps too cokl Soir them in winter* iFrom 
the timo that small eels begin to.migtate (April) it is probable thatrtlt^ 
are- generated in winter; and the pfegnant eels oiq;bt to be looked for ia 
Novemba', Deeemfoer, and January. I opened one inDeoembci^ini which 
the fringes were abundant, but I did not examix^s them under dieimtox*^ 
scope or chemically. I hope this curious problem will not remain niueb 
longer unsolved* — Sqlmonia. 

3. On the Luminous Appearance of the Ocean. . By Lisax. R..In6ALL9* 

While bathing at n^ht, in a southern latitude^ I had: noticed and ad- 
miM the beautifhl sparkluig of the water when sgi^ea or resists^ ; hnt 
the myriads of bodies of whatsoevo* sort whicb emitted these oonisoatioiM 
were alike 'invisible and impalpable. On one .occasion, however, I stnisk 
my aim against a small soil mass, which immediately emitted a flaah of 
two or three inches in diameten But the mass eluded, my attempts «o 
seeme it, as it was invnible the moment it parted fiom i^ acoideneal 
contaet with my oiib. .This oconrnd aemal times aftelnraida, and .1 begtR 
t^tynk I percdycjd a senaatJeaiOfwawntfa whenever I fidEack,«n«»c£tiieace 



bodieBy tiwi^HM¥»e howli^l^livatf<.ti&.'b9)^d«oiftiied by ^the.'MbtMOii jaami^ 
mtiHe^Jstaocit^ioa of ligbt and bcttt io |lk xnipd* A'v^ry hoEg^omeviiiii' 
niaiCtljr oonTinoed me i was not deceived, tlie ftuundoft tbdngoK ftfaia oeeao ' 
8kn:)!peis&etly daatinet, gralefoi, andvoontuiaiiig. foD a Banute or two. after-' 
tbe toudli. 

* Tlie iiui8ae» of manne otu1% left by tlie tide- to heat and hateb oi| . the 
beach^ I had long before observed during the whole process of viyificatio«« < 
First>,a tfanspatent ina88X>f jeUyy-^-^ncKt miirked bya.wbiteKii^iqttQspeok^a 
liide distance from the centre,-**tfaivd9 this- spot firiiq^rwith &red faovder^ 
of the ooloftr bf arterial blood^'^-Haext^ a <kind of inregolar pttlsasdoDi aocom* 
pttiied by the developement of certain white oontractik fibres, and Ite 
extansicoi of sereral large red lines in radial diieetioDs from ^te-fiioal ofiefiie 
speok. The appearaaoe of a blade spedc, ultimately a defined head^-road 
finally, i have seen the lisiiig tide shake oat froip the* mass the perfect 
animal, appawntly in the fall possanwn of life ; certainly exercisfng the 
iraportsnt function of lipprehension of danger. ^ 

The identity of this 0?ulam, with the lorainous bodies I enoonntered ;iift 
the water, aj^eared probabla from their size, consistency, and aboonding 
in the same r^;ions. It was soon after ascertained.; for on a night wlwn 
the sea was somewhat agitated, I observed the same eomseations in -the" 
waves, bre»lang on the beach, and succeeded in 4»btaiiiing several of th^ 
illomiiiating bodies by the light of liidr owa fiashes* They ^peared^ aa 
I expected, identical* 

When examined by candle to overcome the glare of their briihaBoy^-apd 
at the same time ebsiaye their aetmn mere dearty, the power of iUwaina* 
tlUL appeared ta reside in a similar fiscal point to that described as* the 
plaoa of Uie first phen^UMiia ai vivificatiosi-; and the fiadies, wbic^ .co]ald 
bc'pvoeured by irritating themass with the end of a pencil, diveq;ed &ma 
thia poibt IB lines, shailar in magnitude and diret^n to the hHrge.red 
oiiBf mentioned in diat' prooesSi. I r^giet that it did not occur to' me to 
ekeatiitsMy insadM erne of th^ bodies, aiBdvndeavamr to obtain diocka ; 
b«t I waaloomuok oeciipied with the ■^esdon above stated^ to avaUmjradf 
eUthemeaiiain.my hand%x)f.ma]dng some interesting experimenta on the 
theory of Ule^^J^ionfc.the TMuuaaion* of the Aibamc InMiuie, vol. a. 
No- 1. • 

4. Circumstances, relative to ike Economy of Bees. By T. A. Knioht, Esq. 

Ill fk ftnher paper the author stated his having observed that, several 
da^ |l»viiniis^ta the settling of a swarm, of bees in the cavity of a hoUkyw 
tree adapted to their reception, a oonatderable number of thos« insects' were 
inceamtly employed in examining ^e state of the tree, and partioulnrly 
of t^rely dead knot above the cavity which appeared likely to admit water* 
He has sinc^^ had an Opportunity of noticing, that the bees who^ pertoned. 
this >4sisk of iiupeoti|oii, inatead of being the same iadividufd^ as he had 
foitieiily imagined^, were, in, fact, a contuMial suooessioQ of different benu 
thia^hoienavEdMr is the course of thseedaya beitig such as tawamoA 
t1le^i]lfbrenoe^thatllOt a single kbouiiig bea^aBsr/emifi^te^ in $ evwrn 
without having seen its proposed future habitation. He finds that the 
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same remaric applied not only t9 the permanent pkce of setdement* fmt 
inrt^'fd^¥hcf|MBei? Wtiere th^ l^e^ rest tc^mpohlTily^ t&miaHx ' 8 wwwixii^ in 
oid«r to eollect tlidr numbers: * '^'''"^ ■'** 

y ^'Fhe'^aHns #hfcll'ifere tlie irtibjects of Mir Kn%ht1* cxpcrftiidfti show- 
ed a remarkable disposition to unite under the same queen. Oii>^lipe-tice»- 
M^fa^ ii bwrai'Ri trlli^ had- ansen f¥otn oneof hiift 'hives 8((ttMd%p6il''a B^nh, 
at a'dSstttiiie df OhM t#enty^fiTe ykrds ; but ihstead'of coll^cii]^- ft«S^ 
Ibef i«to a'oompaet raass^ aa they ttsfudiy do> they remained IftliM f j ^ '^ dis- 
perfted ft^ nearl/'half an hOhr, after 'whidi, as if tired of waiting;, diey 
ainglyy and one after the other^ and. not in obedience to^any signal, arose 
amd rettimed home. l*he next mofning a swarm' issued from a neigii- 
bimring hire, and proceeded to the same bush upon which the o£ber h^tB 
had settled oh the preceding day, collecting thenilselves Into a masa, aa 
Ih^y usuc^dd^^hen tbeir queen is present. In a'f^w miiiutes after^i^uds 
ft rery large assemblage of 'bees riisbed fh)m the hive from which tiie"fbi«- 
mer swarm had issued, and proceeded directly to the one whidi liad''}ittl 
fettled, and inatantly united with iniem.-^The author is Idd fimn uiese 
and other faets to condude, that such unions of swarms are generally, if 
not always, the result of previous concert and arrangement. ' ' 

He neitt proeeeds to mention Some circumstances which induce hiin to 
Miefe diat flex is not given to the eggs of birds; or to the sp^^fi[ bf ffihei 
or inateta, at ftliy very early period of their growth. Female ducks, kept 
apart from any male bird till the period of laying eggs approached, -v^heB 
a muflk drake was put into company with them, produced a numerous tiffi 
sprii^, six dtrt' of ite^n of Vhich proved to be rtales. ' ' * 
' The miiiet-fishWibUnd in tnany rivers Where the comihbn tfotttilAMMiAdfl^ 
ishUt where* asoliti^ salmbn 'is present/are unifbtmiy>of tKe nial^^i : 
htoce the spawn thust have been Without sex fit flieUhkidif was'dk^jMted 

by'th« ftoale. ' ' •' ' * 

' ' mt Knight states chat he nas dlso'inet wiui amdogous (jrcmhsitnitfesfrirthc 
V^g^ttfUe WorM, i^eii^ec^thig'the sex^ of the blMotts of'rtop<]fe tei <^< f ^tfflhtg, 
Whf^ <hd heat Is excessive; compared witft 'ih^ ^ntit^66 1^^ ililidi 
1ifa« plant i!e(5eiVes, only mkle flowed appe^'r btftif'th^ VghirBeltfetdBH; 
IbmOe ^df^rm aDobfe aie prodAced.^i>H>^^etftirg^ of A^o/^S'oct^; Mil. 
Jfa^. p. 60. '> 
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OF PROCESSES AND MATERIALS USED IN TH^ fi£V&ulWD 
USEFUL ARTS. 

I. Description of the Winch. Bridge, the oldest Suspension Bridge in Eng^ 
, .^ , land. Communicated by W. C. Tbevslyan, Esq. 

fSavitf^^ along with my brother, latel^f made' a 'shoH ^euMien }n«the 
**\xi^ pa^t H^f T^Mald, ^here th«re Is some v^ befiiiitim'dlim^y,'^FIbok 
'1ft« 6|^^drtimity of examinin$f the Wind) Mtdge, w4ij^ i«^tMtll^#dMin- 
Mei^ fh Urittib aiid pnfMiif iU'EiuType. As«ll>ihe atoMMbtff Mlftye 
Wini'tik V^ iUcbrrd^ itti^gard'to its ffiiAettsMnti'atid'tto f ^k IPite. 



Processes in the tJstful Arts. 033 

Testis to. {wae&erve an account of U^ i send you the ipewurtm^t^^jurhich 
we took. 

Tlie Winch Bridge is fimned of two chains, oompoietl .of links «sV inches 
in length, the iron of which is 14 inch in circum&renoe. ThejQoor^ which 
is laid on the chains, is eighteen inches wide, and has a liand^rail on each 
«de. The chains are fixed by bolts into the rocks at each end. The 
lengths of the chains are as fellow : — < 

Fett iDche*. 
Length of chain between the rocks, - 59 I 

; ; ■ supported by the rock on N..8ide, 12 

.■ ' S. side, 

not yisible, being covered with rubbish. 
The centre of the bridge, which is about three feet lower than the ends^ 
yf^s, on the 2d July 1828, twenty-one feet above the level of the water, the 
df pth of which was 8) feet. This measure is very different from that given 
in all the printed accounts of it I have seen, which vary in making it from 
fiity to sixty feet high. 

The bridge, which is in a decayed state, and not pleasant to pass over^ 
is steadied by two chains, which are passed round the floor, and fixed in 
the basalt rocks on the west side. 

% On Lithochrom^f or the Art of multiplying Oil Coloured Lithograpkie 

Paintings. 
The art of lithography, in which designs are executed wi(h one. tint, 
has been carried to great per&ction. In Germany j. M. Boiaserech^ long 
ago succeeded, by the successive application of several plates, to give to 
lithographic drawings executed under his direction by M-Strixner, all the 
•efl^t of a design coloured with several tints. More recently, however^ M. 
Malqieau has attempted to iditain oil pictures by means of the mechanical 
fnrooess used in lithography. After painting on the stone the general de- 
signs, no fewer than twenty-seven rollers are then in succession pas8e4pver 
the intone in order .to communicate to il; all the colours which enter into the 
picture. An impression, is then taken in the usual manner, and of course 
this impression will be a picture coloured with the twenty-seven ^nts 
which have been employed. This art is most perfect when the paintini; 
is on a large scale. M. Malapeau has executed a Christ larger than life, 
the eibct of whidi is said to be surprising.— See the Revue Bncyclopedique, 
Janel89B>p.8l8. 

8. On the Grass. Oil ofNhnaur. By J. Fobsyth, £sq. From the 
Calcutta Transactions, vol. iii. p. 8IS* 

The grass oil of Nemaur (Roosaka Tel,) is in high repute among the 
nftiives of India as a specific Ux rheumatisaa. The method of a«ng It is 
hy rahhing about two drachms of the nndilnted ml over the pained part 
id the heat of the sun, <Nr be^e a ^x% twice a day« It eauses 4 stBOug 
tease ^ heftt and pncking, which usnally lasts Host two bows or. logger* 
•1?he gHW» is met wiUi i« fteqoent distinct patehss, in the jungle thnmgh* 
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ont the province of Nemaur, bat in greatest abundance along tbe foot of 
the Vindh^a range of hills in the vicinity of Jaum Ghat, and thirty miles 
"ftfrtber west on the table land of the same range^ near Nalcha^ at whicli 
two places only I believe it is prepared, at kast to any amount. About 
<the latter end of August, it begins to bud, and continues to £ower in 
tolerable vigour till the end of October, during which period alone it gives 
out the oil in sufficient quantity to cover the expence and trouble of its 
preparation, as after this it speedily dries up, and what little oil it does 
yield is extremely acrid, and unfit for use. 

^rhe-oil is obtained from the grass by distillation, by means of an ap- 
paratus simple enough in its construction, ~ some little iifiprovetwent on 
which, it is probable, might give it more power. A wrought irOn boiler 
is fitted over an earthen fireplace, and surmounted with a capital, from 
which two straight tubes, from five to six feet ia length, and two mches 
in diameter, conduct the vapour into a couple of large copper receivers, 
immersed in cold water. At the conclusion of the process, the condensed 
fluid is poured into a large wide-mouthed vessel, and permitted to stand 
for some time, when tbe oil may be skimmed ofi* the surface with a small 
shallow spoon. The plant is cut across where it begins to give ont its 
flower, and bound up into small bundles or maniples, 250 or 300 of which 
are placed in (he boiler, and so much water poured over them as to leave 
a sufficient spac^ for ebullition^ which is immediately promoted, vrithout 
any previous maceration. The process occupies about six hours ; and as 
there is a succession of attendants, it suffers little interruption, being usu^ 
lally aceom (dished four times in twenty 4<mr hours, in which time about 
ime seer of the oil is obtiiined. It is volatile, and extremely pungoity of a 
very light straw colour, and beautifully transparent, giving out a pecu- 
liarly rich and gratefal odour, which difluses Itself very widely^ if the vea- 
fiel containing it is left unstopped. The price set upon it by the distiller 
is altogether disproportionate to the actual expellee incurred in its prqpft- 
'ration, as on calculating the cost of labour and materials, at iites cvenad- 
niitted by the Jaum manuiacturer, I conodive that an average price of \ per 
^airt- would cover all his expences, and allow him an equitdde.Teeom^ 
^ensefor his trouble. But there is no hope of being able to effect «o oon«> 
Itiderable-a reduction, while he can realise so much mom /by disposing of 
•t elsewlicre, 
< ' • . ' . 

4w I'heory of Sir H. Davy^s Stifety Lamp* By G- Idsii^* 

Aji interesting paper on the nature and properties of flame was read by 
G' Libri, at tbe Society of Georgofili (Florence) on the Sd of December 
18126. The author was led to doubt the correctness of the theory or expk- 
nation given by Sir H. Davy, in order to account for the phenomenon of 
his safelgr lamp. The distinguished inventor ascribes tfao security which 
the lamp aflbrds to the conducting power of the meiailie gmue, 1^ whidi 
it i» supposed the temperature of the flame is ao much lowered as to be in- 
sufficient, to ignite the inflam^Ue mixtuve on the outside. Some Aets 
lenowik to the author w^rw at .variance with this hfpolihesis ; and hs found 

■ ■ ' 4 
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npon itMf tliat when single vods were made to apfyroach a flanie> the lat- 
ter was always inflected on all sides fxon^ilie rod^ as if repelled by itj and 
that this effect wa$ independent of the coaducdug power of tbe ro^j whe^ 
ther good or bad. The amotuit of infleetion or repulsion was direetly »a 
the mass, and. inversely as the distance from the flame. It was not dimi* 
nished by increasing the temperature of the. rod, even, to such a degree as 
to render it scarcely possible for it to abstract any of the caloric, In fact^ 
when two flames are made to approach each other^ there is a mutual. re-> 
pulsion, although their proximity increases the temperature of each instead 
ofdiminidiing.it, ' 

. ''From these principles/' says the author, '' the thepry of the sa&ty 
lamp is easily deduced. A metallic wire, exerting, according to its diam^ 
tey; .-and its ^wn nature^ a constant repulsion upon flame, it is evident tha$ 
two parallel wires, so near each other as not to exceed the distance of twice 
the radius of the sphere of repulsion, will not permit a flame to insinuate 
itself between them, unless it be impelled by a f<»rce superior to thft inten- 
sity of repulsion. If to these two wires others Ixr added, a tissue is formed 
impenetrable to flamfe, especially when the conducting power of the wires 
adds its influence to that of the repulsion." 

The author conceives, that, from the views above stated, the number of 
cross or horizontal wires in the Davy lamp is unnecessarily large, and that 
by rejecting all of these excepting a number sufficient to, seoxre the firm- 
ness of the tissue, the lamp would ^iflbrd as great a security afr at present^ 
and at the same time difluse a much greater light* This opinion he hat 
verified by actual experiment.-'^z6/foMe^fi£« Univertelle de GenevCf Mar 9^ 
1827. 

6. Protection againH Damp, Bust, S^c^ By .John Murray, F S. A. 
F. li. S. &c. Communicated by the Author. 

I find that if linen or woollen cloth be hnmersed ifi water, saturated 
with quick'-lifne and sulphate of soda, and then careftiHy dried, delielite 
steel instruments folded up in it, even if themselves danbp^ are efi^eturily 
preserved A'om rust oi" o&idatidil. The rust of iron is -found to contain a 
carbonate of that m^till', and the aqueous particles of*' wet" and **dam]^* 
are, it is proved, decomposed by the contact of iron at all temperatures, and 
with increased effect at an elevated one, hence the formation of rust or. 
oxidation, &c. It is probable that the caustic lime not merely absorbs 
amy minute quantity of carbonic acid present in the air, and by damp 
brought into more immediate contact Widi the iron or steel, but also absorbs 
tbe first portions of present damp, perhaps too caustic lime may even 
take up oxygen, 

- The efflorescent sulphate of soda does -not attract humidity, but rather 
easts it off even its own water of crystidlizatlen. 

It is evident that an envelope of cotton or woollen cloth, sattmated aa 
described, would not only be a protection against damp in tbe case of ste^i 
plBte> &c#.bat also of equal value fi>r the preservation of deeds, &c« whether 
on paper or parchment. 
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iSteet articlfi> &c« m^y be yery well preserved if buried in powdered 
quiok^lime. 

From a number ^ expenments I have made by suspending, by means 
of a lilk> &C. thread, finely polished and magnetized steel bars in lime tocUer, 
so as to float ftedy in this medium from the point of suspension, I have 
aonclnded that it points out an admirable method by which the magnetic 
virtue may be preserved tor an ii^definite period. A ring of iron, inclining; 
to the* '^ angle of no attraction" pointed out in Mr Barlow's Researches^ 
miif^t'Sifrround the phial or little glass globe, and the cardinal points be 
engraved by a diamond on a circular line externally. Under these circum* 
•teDces^ poised in an uniform medium of unvarying density, no atmo- 
tpherie mutations would disturb it, And the finely polished steel needle 
would fae.pieflerved even free from oxidation, the fktol antagonist to mag- 
setison. 

0. IniprQ¥emetU of Candles, By John Murray, F. L. S. and Lecturer 
on Chemistry. Communicated by the Author. 

I steep the cotton wick in lime water, in which I have dissolved a con- 
siderable quantity of nitrate of potatta^ (chlorate of poiassa answers still 
better, but is too expensive for common practice,) by this means I secure a 
purer flaine, and .superior light ;-*a more perfect combustion is insured, — 
•Buffitig is rendered nearly as superfluous as in wax candles, and the candles 
thus treated do not '' run" The wicks must be thoroughly dry before 
Ike tallow is put to them. 



Art. XXVI.— analysis OF SCIENTIFIC BOOKS AND ME- 
MOIRS. 

I.— ^ Brief Account of Microscopical Observations on the Particles con- 
44dned in the Pollen of Plants ; and on the general Existence of Active 
Molecules^ in Organic and Inorganic Bodies, By Robert Brown, 
F« R. S., Hon. M. R. S. E. & R. I. Acad., V. P. L, S., &c. 
Ths very able pamphlet, of which the above is the title, though printed 
by its distinguished author, is not published, and has been circulated on^ 
tneog his scientific friends. We proposed at first to lay before our read- 
en only an janalysi^ of it ; but this we find to be impracticable, both from 
the nature of the subject, and from the mutual dependence of its parts. 
We have therefi>re printed the whole of it, and we doubt not that the acwn- 
tiflc reader will look forward with the same impatiei^ce that we do to the 
more minute details which Mr Brown has promised in a future work. ^ 
" The following ol>servations have all been made with a simple mcst(^ 
scope, and indeed with one and the same lens ; the focal length of wkkh 
is about^yi of an inch.* 

^ This4Miblr convex leni , which has been aevsrsl jeiM in my possesion, I ob- 
tained from Mr Bancks, optidan, in the Strand. After I had made considerabk 
progress in the inquiry, I explained the nature of my subject to Mr DoUond, who ob- 

3 
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' The examination of the uniinpi'^;nated v^etable Ovulunii an aecount 
of which was published early in 1D96>* led me to attend more miknitely 
than I had before done to the structure of the Pollen, and to inquire int<» 
its mode of action on the PistiUum in Phaeiiogamous plant's. 

In the essay referred to. It was shown that the apex of the nucleua of the 
ovulum, the point which is universally the seat of the ^ture embryjo, 
was very g(^nerally brought into contact with the termifiationa of thepi«^ 
bable channels of fecundation ; these being either the sur^oe of the plft^ 
centa, the extremity of the descending processes of the style, or mere raiely, 
a part of the surface of the umbilical cord. It also appeared, beweiwr, 
from some of the facts noticed in the same essay, that there werexsasea m 
which the particles contained in the grains of pollen could hardfy be ixm^ 
veyed to that point of the ovulum through the vessels or cellular tissue of 
the ovarium ; and the knowledge of these cases, as well as of the.strUiCtiBre 
and econonly of the antherae in Asclepiadeie, had led me to doubt the 
correctness of observations made by StUes and Gleichen upwards of sixty 
years ago, as well as of some very recent statements, respecting the mode 
of action of the pollen in the process of impregnation. 

It was not until late in the autumn of 1826 that I could attend to this 
subject ; and the season was too far advanced to enable me to pursue the 
investigation. Finding, however, in one of the few plants then examined* 
the figure of the particles contained in the grains of pollen clearly discer* 
nible^ and that figure not spherical but oblong, I expected, with some con- 
fidence, to meet with plants in other respects more favourable to the in*- 
quiry, in which these particles, from peculiarity of form, might be traoad 
through , their whole course : and thus, perhaps, the question determined 
whether they in any case reach the apex of the ovulum, or whether their 
direct action is limited to other parts of the female organ. 

My inquiry on this point was commenced in June 1827, and the first 
plant examined proved in some respects remarkably well adapted to the 
olgect in view. 

This plant was Clarckia pulcheUa, of which the grains of pollen, taken 
from anthere full grown, but before bursting, were filled with pttrtides or 
granules of unusually large size, varying firom nearly ^^^^^th to about 
^^^th of an inch in length, and of a figure between cylindrical and ob- 
long, perhaps slightly flattened, and having rounded and equal extreraiti^ 
While examining the form of these particles immersed in water, I obeesr?- 
ed many of them very evidently in motion ; their motion consisting not 

ligingly made for me a simple pocket microsoope, having very delicate adju9t0]yent and 
furaished with exceltent lenses, two of which axe of much, higher power than that above- 
mentioned. To these 1 have often bad recourse and with great advantage, in inves- 
tigating several minute points. But to. give greater consistency to my satements, 
and to bring the subject as much as possible within the reach of general observation, 
1 continued to employ throughout the whole of the inquiry the same lens with which 
it was commenced. 

* In the Botanical Appendix to Captain King** Voyag9t to Auttr9»B^ yd. M. p. 
534. et teq. 
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only of a change of place in the fluid^ manifested hy alterations in th^r 
relative positions, hut also not unfrequently of a changfe of form in the par- . 
tide itself; a contraction or curvature taking place repeatedly about the 
middle of one side, accompanied by a corresponding swelling or convexity 
on the opposite side of the particle. In a few instances the particle was 
seen to turn on its longer axis. These motions were such as to satisfy rae, 
after frequently repeated observation, that they arose neithes from currents 
in the fluid, nor from its gradual evaporation, hut belonged to fhe particle 
itself. 

Grains of pollen of the same plant taken frOrp anthers immediately after 
bursting, contained similar subcylindrical particles, in reduced numbers, 
however, and mixed with other particles, at least as numerous, of much 
smaller size, apparently spherical, and in rapid oscillatory motion. 

These smaller particles, or molecules as I shall term them, when first 
seen, I considered to he some of the cylindrical particles swimming verti- 
cally in the fluid. But frequent and careful examination lessened my con- 
fidence in this supposition ; and on continuing to observe them until the 
water had entirely evaporated, both the cylindrical particles and spherical 
molecules were found on the stage of the microscope. 

In extending my observations to many other plants of the same natural 
fiunily, namely Onagrarias, the same general form and similar motions of 
particles wexe ascertained to exist, especially in the various species of (Eno* 
thera, which I examined. I found also in their grains of pollen taken 
from the anther«e immediately after l)ursting, a manifest reduction in the 
proportion of the cylindrical or oblong particles, and a corresponding in- 
crease in that of the molecules, in a less remarkable d^ee, however, than 
in Clarckia. 

This appearance, or rather the great increase in the numher of the mole- 
cules, and the reduction in that of the cylindrical particles, before the grain 
of pollen could possibly have come in contact with the stigma,—- were per- 
plexing circumstances in this stage of the inquiry, and certaiply not favour- 
able to the supposition of the cylindrical. particles acting directly oil the 
ovulum ; an opinion which I was inclined to adopt when I first saw them 
in motion. These circumstances, however, induced me to multiply my 
observations, and I accordingly examined numerous species of many of thQ 
more important and remarkable finnilies of the two great primary divisions 
of Phsnogamous plants. 

In all th^se plants particles were found, which in the different families 
or genera varied in form from oblong to spherical, having manifest motions 
similar to those already described ; except that the change of form in the 
'oval and oblong particles was generally less obvious than in Om^rarue, 
and in the spherical particle was in no degree observable*. In a- great pro* 
portion of these plants I also remarked the same reduction of the larger 
particles, and a corresponding increase of the molecules after the bursting 

* In ZiOlktm perennCy however, which I have more recently examined, though the 
particle was oval and of smaller size than in Onagrarise, this change of form was at 
least as remarkable, consisting in an equal contraction in the middle of each aidef 
80 as to divide it into two nearly orbicular portions. 
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of the Apthere : the molecule^ of apparently uniform size and form^ being 
then always present ; and in some cases, indeed, no other particles were 
observed, either in this or in any earlier stage of the secreting organ. 

In many plants belonging to several diflferent families, but especially to 
Graminese, the membrane of the grain of pollen is so transparent that the 
motion of the larger particles within the entire grain was distinctly visible ; 
and it was manifest also at the more transparent angles, and in some cases 
even in the body of the grain in Onagraris. 

In AsclepiadecB, strictly so called, ^he mass of pollen filling each cell of 
the anthera is in no stage separable into distinct grains; but within, its 
tesselated or cellular membrane is filled with spherical particles, common- ' 
ly of two sizes. Both these kinds of particles when immersed ip water 
are generally seen in "vivid motion; but the apparent mptions of the larger 
particle might in these cases perhaps be caused by the rapid oscillation of 
the more numerous molecules. The mass of pollen in this tribe of plants ' 
never bursts, but merely connects itself by a determinate point, which is 
not unfrequently semi transparent, to a process of nearly similar consistence, 
derived from the gland of the corresponding angle of the stigma. 

In PeriphcecB, and in a few Apocinece, the pollen, which in these plants 
is separable into compound grains filled with spherical moving particles, 
is applied to processes of the stigma, analogous to those of Asclepiadee. A 
similar economy exists in Orchideas, in which the pollen masses are always, 
at least in the early stage, granular ; the grains, whether simple or com- 
pound, containing minutOt nearly spherical particles, but the whole mass 
being, with very few exceptions, connected by a determinate point of its 
surface with the stigma, or a glandular process of that organ. 

Having found motion in the particles of the pollen of all the living 
plants which I had examined, I was led next to inquire whether this pro* 
perty continued after the death of the plant, and for what length of time It ' 
was retained. 

In plants, either dried or immersed in spirit for a few days only, the 
particles of pollen of both kinds were found in motion equally evident' 
with that observed in the living plant ; specimens of several plants, some 
of which had been dried and preserved in an herbarium for upwards of 
twenty years, and others not less than a century, still exhibited the 
molecules or smaller spherical particles in considerable numbers, and in 
evident motion, along with a few of the larger particles, whose motions' 
were much less manifest, and in some cases not observable *. , 

• While this sheet was passing through the press, I have examined the pollen of 
several flowers which have been immersed in weak spirit about eleven months, par. 
ticularly of VioU tricolor^ Zizania aquaticoy and Zea May* ; and in all these plants 
the peculiar particles of the pollen, which are oval or short oblong, though some* 
what reduced in nnmber, retain their form perfectly, and exhibit evident motion, 
though I tliink not so vivid as in those belonging to the living plant. In Viola tri» 
color^ in which, as well as in other species of the same natural section of the genus* 
the pollen has a very remarkable form, the grain on immersion in nitric acid still 
discharged its contents by its fouf angles, though with less force than in the recent 
plant. ' ' .-./'. 
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In this stage of the investigation having found, as I believed, K^ip^tdGaBSt- 
character in the motions of the particles of pollen In water, it odcurrcd t^ 
me to appeal to this peculiarity as a test in certain families of crypto^-^' 
moufi plants, namely Mosses, and the genus Equisetum, in which "die exist- 
ence of sexual organs had not been universally admitted. 

In the supposed stamina of both these families, namely, in the eylin- 
drical antherae or pollen of Mosses, and on the surface of the four spathii"*' 
late bodies surrounding the naked ovulum, as it may bb considered, of 
Equisetum, I found minute spherical particles, apparently of the sam« site 
with the molecule described in Onagraris, and having equally vivid mo- 
tion on immersion in water ; and this motion was still observable in speci- 
mens both of Mosses and of Equiseta, which had been dried upwards of 
one hundred years. 

The very unexpected fact of seeming vitality retained by these minute 
particles so long after the death of the plant, would not perhaps have ma* 
teriaUy lessened my confidence in the supposed peculiarity. But I at the 
same time observed, that on bruising the ovula or seeds of Eqmsetum, 
which at first happened accidentally, I so greatly increased the number of 
moving particles, that the source of the added quantity could not be 
doubted; I found also that on bruising first the floral leaves of Mosses, 
and then all other p.irts of those plants that I readily obtained similar 
particles, not in equal quantity indeed, but equally in motion. My sap- 
posed test of the male organ was therefore necessarily abandoned. 

Reflecting on all the facts with which I had now become acquainted, I 
was disposed to believe that the minute «pherical particles Or molecules of 
apparently uniform size, first seen in the advanced state of the pollen xi^ 
Qnagrariff, and roost other phaenogamous plants, — then in the anthette 6f 
Mosses, and on the surface of the bodies regarded as the stamina of Eqtti-' 
8etum,-^nd lastly, in bruised portions of other parts of the same plants, 
were in reality the supposed constituent or elementary mofecules of biganie 
bodies, first so considered by Buffon and Needham, then by Wrtsberg* 
with greater precision, soon after nnd still more particularly by MSfler, 
and very recently by Dr Milne Edwards, who has revived the doctrine, 
and supported it with nmch interesting detail. I now, therefore, expected 
to find these molecules in all organic bodies : and, accordingly, on examine 
ing the various animal and vegetable tissues, whether living or dead, they^ 
were always found to exist ; and merely by bruising these substances \A 
water^ I^ever failed to disengage the molecules in sufficient numbers Uf 
ascertain their apparent identity in size, form, and motion, with the smaller 
particles of the grains of pollen. 

I examined also various products of organic bodies, particularly the pan 
resins, and substances of vegetable origin, extending my inquiry even to 
pit-coal ; and in all these bodies molecules were found in abundance. I 
remark here also, partly as a caution to those who may hereafter engag(ie' 
in the same inquiry, that the dust or sOot deposited on all bodies in such 
quantity, especially in London, is entirely composed of these molecules 

One of the substanoes examined was a specimen of fossil woo4* fbimd 
)n Wiltshire oolite, in a state to burn with flame ; and as I found cheae 



,Mr.JiT0w\iisuUiefSif9C(gffiG^ 341 

Tnol«c«|^ A))undati^ly, and in motion in this specitneh, I supposed that 
thei« existence/ though in smaller quantity, miglit he ascertained in mi- 
neraliaed yegetahle remains. With this view a minute portion of siliclflfed 
woo^r .w]uoh exhibited the structure of coni&re^ was bruised, aiid spheri- 
cal particles, or molecules in all respects like those so frequently mention- 
e<l, -were readily obtained from it ; in such quantity, however, that the 
whole substance of the petrifaction seemed to be formed of them. But 
hence I inferred that these molecules were not limited to organic bodies, 
nor -even to their products. 

To establish the correctness of the inference, and to ascertain to what 
extent the moleciiles existed in mineral bodies, became the next object of 
inquiry. The first substance examined was a minute fragment of witidow- 
glass, from which, when merely bruised on the stage of the microscope/ T 
readily and copiously obtained molecules agreeing in size, form, and mo- 
tion with those which 1 had already seen. 

I then prpceeded to examine, and with similar results, such minerals as 
I either had at hand or could readily obtain, including several of the 
simple earths and metals, with many of their combinations. ^ 

Rocks of all ages, including those in which organic remains have neve^r 
been found, yielded the molecules in abundance. Their existence was as- 
certained in each of the constituent minerals of granite, a fragment of the 
sphinx being one of the specimens examined. 

To mention all the mineral substances in which I have foC^nd these mch' 
lecuies would be tedious; and I shall confine myself in this summary to 
an enumeration of a few of the most remarkable. These were both of 
aqueous and igneous origin, as travertine, stalactites, lava, obsidian, pumice, 
volcanic ashes, and meteorites from various localities *. Of metals I may. 
mention manganese, nickel, plumbago, bismuth, antimony, and arsenic. 
In a word^ in every mineral which I could reduce to a powder, sufiScieUt- 
ly fine to be temporarily suspended in water, I found these molecules 
more or-lfss copiously ; and in some cases, more particularly in siliceous 
crystals^ the whole body submitted to examination appeared to be com- 
pose^ of them* 

In many of the substances examined, especially those of a fiibrous struc- 
ture, as asbestus, actinolite, tremolite, zeolite, and even steatite, along with 
the spherical molecules, other corpuscles were found, like short fibrea 
Qomewhat moniliform, whose transverse diameter appeared not to ex- 
ceed that of the molecule, of which they seemed to be primary combina- 
tions. These fibrils, when of such length as to be probably composed of 
not more tlian four or five tnolecules, and still more evidently when form- 
ed of two or three only, were generally in motion, at least as vivid as diat 
of the simple molecule itself; and which, from the fibril often changing 
its position in the fluid, and from its occasional bending, might be said to 
be somewhat vermicular. 

In other bodies which did not exhibit these fibrils, oval particles of H 
size about equal to two molecules, and which were also conjectured to be 

* 1 hate since found the mdcedles in the Mad-tubes, formed by liglitoiog^ ftma 
Brig in Cumberlaad; 
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prinarj eonp^natiMM. of tfaese^ ir^re' not untreqiientiif tdet with^ and is 
molioD generally more vivid than that>of the simple tnc^ecule, their motion 
consisting in taming usually on their longer axis^ and then often afypear^ 
ing to be flattened. Such .oval partldes were found to be numerous and 
extremely active in whit» arsenic. < 

As mineral bodies which had been fused contained the moving moiecolea 
as abuu^ntly as those of alluvial deposits, I was desirous of ascertaining 
whether the mobility of the particles existing in organic bodies was* in any 
degree afiected by the apphcation of intense heat to the containing sab-> 
stance. With .this view small portions of wood> both living and dead, 
linen« paper, cotton, wool, silk) hair, and muscular fibres, were exposed ta 
the fl«me of a candle, or burned in platina forceps, heated by the blowpipe ; 
and in all these bodies so heated, quenched in water, and immediately cub* 
mitl^edto examination, the molecules were ibund, and in as evident motion 
as those obtained from the same substances as before burning. 

In some of tbe vegetable bodies burned in this manner, in addition to 
the simple molecules, primary combanatioos of these were observed, con- 
sisting of fibrils having transverse contractions, corresponding in nxmiber^ 
as. I conjectured, with that of the molecules composing them ; and those 
fibrils, when not consisting of a greater number than four or five mole** 
cules, «;xhibited motion resembling, in kind and vivacity that of the mine»> 
ral fibrils already described, whUe longer fibrils of the same apparent dia^ 
meter were at rest 

The substance found to yield these active fibrils in the largest pmpor-- 
tion and in the most vivid motion, was the mucous coat intexpowd be- 
tween the skin and muscles of the haddodc, especially after coagulation by 
heat. 

The fine powd^ produced, on the under sur&ee of the fronds of aeve^ 
ral ferns, particularly of Acrostichum calomelanos, and the spedet nearly 
xdated to it, was. found to be entirely composed of simple, molecules and 
their primary .fibre«hke compounds, both of &em being evtdently in mo^ 
tion* 

There are three points of great importance which I was.anxiom to as- 
certain respecting these molecules, namely, their form, whether they are 
of uniform size, and their absolute magnitude. I am not, however^ en- 
tirely satisfied with what I have been able to determine on any of these 
•points. 

As to form, I have stated the molecule to be spherical, and this I have 
done with some confidence ; the apparent exceptions which occurred ad- 
mitting, as it. seems to me, uf being explained by supposing such parti- 
cles to be compounds. . This supposition in some of the oases is indeed 
hardly reconcileable with their apparent size, and requires for its support 
the further admission, that, in combination, the figure of the molecule may 
be altered. In the particles formerly considered as primary combinations 
of molecules, a certain change of form must also be allowed; and even the 
simple molecule itself has sometimes appeared to me when in motion to 
have been slightly modified in this respect. 

My manner of estimating the absolute magnitude and uniformity in size 



of the rookettlesi-fownd in tlie vatioQft bodies subniilMd to «xamin«don, 
was by placiag them on a mieremeter divided to five ^thousandths of aa 
incb^ the lines of yrhich were very distinct ; or more iarely on. one divided 
to ten. thoi»SAndthfl, irith fainter lines, not readily visible without the ap- 
plication of plumbago, as employed by Dr WpUaston, bi|it which in my 
sulgect wa& inadmis^ble* 

The results so obtained can only be regarded as approximatiens^ on 
which perhaps, for an obvious reason, much reliance' will not be placed. 
From the number and degree of accordance of my observations, however^ 
I am upon the whole disposed to believe the simple molecule. to be of uni'. 
Ibrm size, though as existing in various fiubstances and esuiB^ined in cir- 
cumstances pore or less favourable, it is necessary to state that its diama* 
tor appetradtovary &om tj^dtfth to ^^^trvth of an inch *. 

I shall not at poesent enter into additional details, nor shall I hazard any 
conjectures whatever respecting these molecules, which appear to be of 
such general existence in inoi^anic as well as in organic bodies ; and it is 
only furtJier necessary to mention the principal substances from which I 
have not been able to obtain them. These are oil, r^sin, wax, and sulphur^ 
such of the metals as I could not reduce to that minute state of division 
necessary for their separation, and finally, bodies soluble in water* 

In returning to the subject with which my investigation commenced, 
and which was indeed the only object I originally had in view, I had still 
to examine into the probable mode of action of the larger or peculiar par* 
ticles of the pollen^ which, though in many cases diminished in number 
befiire the grain could poaaiUy have been applied to the stigma, and par* 
ticularly in Clard&ia^ the plant first examined, were yet in many other 
plants found in less diminished proportion, and might in nearly dl cases 
be supposed to exist in sufficient quantity to form the essential agents in 
the process of fecundation. 

I was now thcre&re to inquire^ whether their action was confined to the 
extomaloi^an, cnr. whether it were possible tofi>llow them to the nucleusof the 
ovulum itself. My endeavours, however, to trace them through the tissue 
of the stylo in plants well suited for this investigatioft, both firom the size 
and form of the partides, and the developement of the female parts, parti- 
cularly Onagrariflg> was not attended with success ; and neither in this nor 
in any other tribe examined, have I ever been able to find them in any 
part of the female organ, except the 3tigma. Even in those families in 
which I have supposed theovtftlum to be naked, namely, Cycadee and 
ConiferjB, I am inclined to think that the direct action of these particles, 
or of thb pollen containing them^ is exerted rather on the orifice of the 
proper membrane than on. the apex of the included nucleus; an opinicm 

• While this sheet was passing through the press, Mr Dollond, at my request^ 
obli^ngly examined the supposed pollen of EquUetum virgatum with his compound 
achromatic microscope, having in its focus a glass divided into 10,000ths ot* an inch, 
upon which the object was placed ; and although the greater cumber of particles or 
molecules seen were about jtJiuO' T^* the "smallest ^d not excecdy^ Jjoth of an 
inch. 
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which is in part founded on the'|>«rtial withering confined to one side of 
th^ orifice of that membrane in the larch, — an appearance which I have 
remarked for several years. 

To ohserTers not aware of the existence of the elementary active mole- 
cules, so easily separated by pressure from all vegetable tissues, and which 
are disengaged and become more or less manifest in the incipient decay of 
•emitransparent- parts, it would not be difficult to trace granules through 
the whole length of the style: and as these granules are not a) ways visible 
in the early and entire state of the organ, they would naturally be sap- 
posed to be derived from the pollen, in those cases at least in which its 
cont^ned particles are not remarkably different in size and form. from tha 
molecule. 

It is neoessary also to observe that in many, perhaps I might say in most 
plants, in addition to the molecules separable from the stigma and style 
before the application of the pollen, other granules of greater size are ob- 
tained by pressure, which in some cases closely resemble the particles of 
the pollen in the same plants, and in a few cases even exceed them in size: 
these particles may be considered as primaiy combinations of the mole- 
cules, analogous to those already noticed in mineral bodies and in various 
organic tissues. 

From the account formerly given of Asclepiadee, Periplocese, and Or- 
chideie, and particularly from what was observed of Asclepiadee, it is dif- 
ficult to imagine, in this family at least, that there can be an actual trans- 
mission of particles from the mass of pollen, which does not bursty through 
the processes of the stigma ; and even in these processes I have never been 
able to observe them, though they are in general . sufficiently transpaveat 
to show the particles were they present. But if this be a correct statement 
of the structure of the sexual organs in Asclepiades, the question respect- 
ing this family would no longer be, whether the particles in the pollen 
were transmitted through the siigma and style to the ovula, but rather 
whether even actual contact of these particles with the surface of the ^ig- 
ma were necessary to impregnation. 

Finally, it may be remarked that those cases already adverted to^ in 
which the apex of the nucleus of the ovulum, the supposed point of im- 
pregnation, is never brought into contact with the probable channels of 
fecundation, are more unfavourable to the opinion of the transmission of 
the particles of the pollen to the ovulum, than to that which considers 
the direct action of these particles as confined to the external parts of the 
female organ. 

The observations^ of which I have now given a brief account, were made 
in the months of June, July, and August 1827. 

The facts ascertained respecting the motion of the particles of the pollen 
were never considered by me as wholly original ; this motion having, as I 
knew, been obscurely seen by Needham, and distinctly by Gleichen, who 
not only observed the motion of the particles in water after the bursting 
of the pollen^ but in several cases remarked their change of place within 
the entire grain, lie has not, however, given any satisfactory account 
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either 'of the forms or of the motions of these particles, and in 8ome< 
appears to have confounded them with the elementary molecule, whose 
existence he was not aware of. 

Before I engaged in the inquiry in 1827, 1 was ticquainted only with 
the abstract given by M. Adolphe firongniart himself, of a very elaborate 
and valuable memoir, entitled ** Recherches sur le GSnSration e^ le Deve» 
loppement del Emhryon dans les Vigiinux Pkanerogames," which he had 
then re^ before the Academy of Sciences of Paris, and has since ptiblifihed 
in the Annates des Sciences Naturelles, 

Neither in the abstract referred to, nor in the body of the memoir, whicli 
3Vf . Brongniart has with great candour given in its original state, are there 
any observations, appearing of importance even to the author himself, on 
the motion or form of the particles ; and the attempt to trace these parti- 
cles to the ovulum with so imperfect a knowledge of their distinguishing; 
characters, could hardly be expected to prove satisfactory. Late in the 
autumn of 1827, however, M. Brongniart having at his command a micro- 
scope constructed by Amici, the celebrated professor of Modena, he was 
enabled to ascertain many important facts on both these points, the result 
of which he has given in the notes annexed to his memoir. On the gene- 
ral accuracy of his observations on the motions, form, and size of the 
granules, as he terms the particles, I place great reliance. But in attempt- 
ing to trace these particles through their whole course, he has overlooked 
two points of the greatest importance in the investigation. 

For, in the Jirst place, he was evidently unacquainted with the fact, 
that the active spherical molecules generally exist in the grain of pollen 
along with its proper particles ; nor does it appear from any part of his 
memoir that lie was aware of the existence of molecules having sponta- 
neous or inherent motion^ and distinct from the peculiar particles of the 
pollen, though he has doubtless seen them, and In some cases, as it seems 
to me, (lescribed them as those particles. 

Secondly, he has been satisfied with the external appearance of the parts 
in coming to his conclusion, that no particles capable of motion exist in the 
style or stigma before impregnation. ^ 

That both simple molecules and larger particles of ditferent foroi, and 
equally capable of motion, do exist in these parts, before the application of 
the pollen to the stigma can possibly take place, in many of the plants 
submitted by him to examination, may easily be ascertained ; particularly 
in Antirrhinum mqjus, of which he has given a figure in a more advanced 
state, representing these molecules or particles, which he supposes to have 
been derived from the grains of pollen, adhering to the stigma. " 

There are some other points respecting the grains of pollen and their 
contained particles in which I also differ from M. Brongniart, namely, in 
his supposition that the particles are not formed in the grain itself, but ^l 
the cavity of the anthera ; in his assertion respecting the presence of pores 
on the surface of the grain in its early state through which the particles 
formed in the anthera, pass into its cavity ; and lastly, on the existence of 
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$ membrane fbrming the coat of bk boyau or mass of cylindrical fbrni 
ejected from the grain of pollen. 

I reserve, however, my observations on these and several other topici 
connected with the subjeet of the present inquiry for the more det^Ied 
account, which it is my intention to give. 

Jt*(y 30, 1828. 

II. — Transactions of the Royal Society of Edinburgh, Vol. xi. First 
Part, pp. 23i. 9 Plates. 

This volume, of which we propose to give a brief analysis, contains^^Kr. 
teen papers on the subject* of Mineralogy, Geology , Optics, Chemisiry, 
Botany, and the Mechanical Arts* 

1. Descry>lion of Stemhergite. By W. Haioinger, Esq. — ^A vei*y oo* 
pious abstract of this paper has ab-eady been pablished by Mr Haidinger 
in this Journal, vol. vii. or No. xiv. p. 242—247. 

2. Description of some remarkable effects (f unequal ref r actum. By tile 
Rev. W. Sco&ESBY.— An abstract of this paper we have already given in 
vol. vi. No. xii. p. 213, 

3. On a new combustible gas. By Dr Thomas Thomson. — The oom« 
position of this gas we have already gjven in No. xiii, p. 182. 

The gas is obtained by the following process : — Put into a flask a mixture 
of li oz. of muriatic acid, i oz. of the nitric acid of commerce, and i oz. of 
pyxoxylic spirit, all by measure. By means of a perforated cork insert Tery 
tightly a bent glass-tube into the mouth of the flask. Heat the mixtuie 
over a spirit lamp till it begin to efiervesce, and, till the colour of the li- 
quid changes to red. The flask must then be withdrawn, and Che extre* 
mity of the bent tube plunged into a mercurial trough. The gas Issues in 
torrents for five or six minutes, and' may be collected in any quantity, in 
glass jars, previously filled with mercury, and inverted on the ttoogh. 
From the quantity of materials stated above, at least 200 cubic inches of the 
gas axe extricated. 

The gas, as it comes over, acts with considerable energy on the mercury; 
both calomel and cotrosive sublimate being formed in abundance. But 
this is owing to the presence of some chlorine, with which the gas, as it is- 
sues from the flask is mixed. For when we transfer the gas into a clean 
jar, it may be left for any length of time on the trough* without acting in 
the least on the mercury, or changing its volume. 

The gas thus obtained possesses the following characters : — 

1 . It is transparent and colourless, and has the mechanical properties of 
common air. 

2. Its smell is exceedingly pungent and disagreeable ; but quite peculiar. 
It acts with considerable energy upon the eyes and nose, occasioning a flow 
of tears, and exciting considerable pain in the eyes. 

3. It burns with a lively bluish-white flame. 
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' 4. Water absotbs it pretty rapidly : one volmne of wat^ absorbing fiye 
volumes of the gas. The water acquires a puugent taste, and the peculiar 
amell of the gas. But it does not alter the colour of litmus or cudbear paper* 

5. One volume of oil of turpentine absorbs thirty volumes of the gas; 
the oil assumes a light-green colour, and resembles cajeput; but still re- 
tains its peculiar odour. 

6. The gas is neither absorbed by acids nor alkalies. Hence it possesses 
neither acid nor alkaline properties. 

7. When common air or oxygen gas is mixed With this gas, the usual 
.red fumes of nitrous acid appear, and the volume of the mixture is dimini- 
shed. It is not therefore homogeneous, but contains fi oendderable pro- 
portion of nitrous gas. I endeavoured to determine the proportion of ni- 
trous gas in 100 volumes, by mixing it with determinate quantities of oxy- 
gen gas over mercury. The diminution of volume was noted, and two* 
thirds of that diminution reckoned as nitrous gas. A mean of sotne experi- 
ments gave the amount of nitrous gas in 100 tolumes of the new gas; 63 
volumes, or rather more than three-fifths of the whole. 

- 100 volumes of the gas, after being washed. in water, and in a solution 

«f protosulphate of iron, left 8 per cent, of azotic gas. 

' Hence the gas extricated from a mixture of aqua regia and pyroxylie spi* 

Tit, consists of 

New inflammable gas, - 29 
Nitrous gas, - - - 63 . 
Azotic gas, • . - 8 

100 
. The specific griivity of the gas was taken in a flask which had been twice 
isxhatisted and filled each time with hydrogen gas. It was 1.945, the spe^ 
cific gravity of common air being reckoned unity. . 

The calculated spiNnfic gravity of the pure inflammable gas in this mixture 
i8 4LtT<57, which considerably exceeds the specific gravity of diloro-'carbdnic 
acid; or the phosgenie gas of Dr Davy, which is 3.4733. 
The gas seems to be a compound of 

1} volume carbon vapour, "I condensed into one volume. 
1} volume hydrogen gas, > These added, together make 
1 i volume chlorine gas, ) a specific gravity of 3.9814. 
This is lighter than the gas was found by experiment by about one twen- 
ty^first part. But there is some uncertainty about the actual specific gra- 
vity> as it depends upon the proportion of nitrous gas, — a propwtion not de- 
termined with perfect accuracy. 

I am disposed to consider it as not unlikely that the proportion of ni- 
trous gas may have been rather underrated. On that supposition, I think 
it very probable, that the true constituents of a volume of the gas are, 
1 volume carbon vapour, 0.4166 
1 volume hydrogen gas, 0.0694 
li volume. ehlorine. gas; . 3.7500 

4.3361 
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This would make the spedflc gravity of the gas 4.081, which only ex- 
oeedi the spedilc gravity iound hy about one aerentieth part^— -a diflferenee 
certainly not greater than might be looked fhr in determining the qium City 
of nitrous gaa mixed with it. 
• The gaa^ then, ia a compound of / 

1 atom hydrogen, 0.125 

1 atom carbon, 0.750 

1} atom chlorine, 6.750 

7.625 
and its atomic weight is 7.635 

The discoTery of this gas was gratifying to Dr Thomson, fbr the fbllow« 
ing reason : — In the First Principles of Chemistry, vol i. p. 349, he 
pointed out a remarkable property of the compound of one atom carbon and 
one atom hydrogen. This compound he distinguishes by the name earbo* 
hydrogen, since the appropriate term carburefted hydroggn has been unlucki- 
ly applied to a different combination. Carbo-hydrogen has the property of 
forming a variety oPgases and vapours, differing from each other in the num- 
ber of integrant particles of carbo-hydrogen, which a single volume of the 
gas or vapour omtains. The gas described in this paper (abstracting the 
chlorine) contains only one integrant particle of carbo-hydrogen in a vo- 
lume ; olefiant gas contains two integrant particles. One of the oleaginous 
liquids obtained by condensing ml-gaa, which has been examined by Bfr 
Varaday in an insulated state, but which had been previously detected in 
oil-gas, in the state of vapour, by Mr Dalton, contains three integrant par- 
ticles. Sulphuric ether vapour (abstracting the water) contains four inte* 
grant particles; while the vapour of Naphtha contains six int^rantpartides. 
The following table exhibits the atomic weights and specific gravitias of 
these gases and vapours. 

Ji 

Simple carbo*hydrogen gas, 

Olefiant gas; or deuto-carbn-hydrogen. 

Oil-gas vapour, or trito-carbo-hydrogen, - 

Ether vapour, or tetarto-carbo-hydrogen. 

Naphtha vapour of hexa-carbo-hydrogen, - 

The existence of the simple carbo-hydrogen was merely hypothetic, till 
the discovery of sesqui-carbo-hydrogen has given us an example of its ao- 
tual existence. Thus the only doubtfiil part of this reasoning has been 
shown to be actually cocjrect. This circumstance gives an importance to 
the discovery of sesqui-carbo-hydrogen, to which it would not otherwise be 
entitled. 

4. Some experiments on Chfld. By Dr Thomas Thomson. — ^A brief no- 
tice of this paper will be found in this Journal, No. xiii. p. 183. 

5. On the Construction of Polyzonal Lenses and ihtir combinations with 
Plane Mirrors, for the purpose of Illumination in Lif(hthouses, By Dr 



mic Weight 


SpecGr. 


0.875 


0.4861 


1.75 ^ 


0.9789 


S.625 


1.45B3 


3.5 


1.9444 


5.95 


S.9166 



^ji^ifi9^K^^1tuJ9^0ii^ti^^ die 

; p^Yj^ whi^ r«qtti«^ Bujneroua figures for their iUu9trfi,lMO^ ^ 

6. On <Atf parasitic formcUioa of Mineral specieSf^^ln this QumbeTy p^ 27 d< 
and in No. xiii.j»#lS6^ the reader will find the whole of this curious and im- 
portant paper. ' 

7. On the influence of the air in determining the^cry^iaUization of Saline 
Solutions, By Mr ITitotiCAS <7RABam .— • When a phial ia filled with a boil- 
ing saturated solution^ of Glauber's Salt^ and Its moulh immediately stop- 
ped by ft piece of blades tied tightly over it while it is hot> the solution 
will cool without crystalHzing, and will coaatinue entirely liquid fo^ hoiuis 
a^id^even day&» alth«ug^ it contaiQs a great excess of salt. If the bladjei^^ 
however^ ispHoetmred, and she aiv Emitted, ihetokitionJAimm^diately fiP-* 
solved into a spongy epyst^line-mass/with the evphition o^tnuch heat. This 
fac^f which has loBg puasled chemists^ has been ingenia^y and satisfactorily ^ 
expljdned by Mr Graham^ whocondudes from fieversl experiments and facts^ 
that air determines the^ crystallizationr offiupersatimai^d saline solutions by 
dissolving in the watery and thereby givii^ a shock pBbihtJeeble power by 
wfiich the excess of salt is^ld in solution. 

The expansion of'tha vAiole mass when it becomes solid is shown by Mr 
^aham to be entirely a moasentery dilalaiioK of thq whole conteAts o^ tke 
phial^ both liquid and 60lld> by <he evjolution of hsfttywhit^ occurs at the in- 
stant of crystallizing, and which always amounts ^ta|^^. or 30° Fahr. 

8. Mineralogicaliuoountofthe ores ofManganese^r Mj W. HAixiiNaEa, 
Es^^^In an article Oi^the crysiallineferms and properiiag qfthe Manganese 
ores, which Mr Haidinger published in this Journal, vol. iv. No. vii. p. 41— 
61| jbe.had preyioullgrffitblished the principal facts contained in the present 
paper, He has added> however, uoder |be head^f Pxuii|fLAltQ)MU]is!»A^:S8E 
OttE> the descriptioo el^ Pv&otustxB, which^ i<i«adev (o. complete the ar- 
tide in our seventh- MHbber^ we have-publidied vs p^ 304 of this numjbier. 

•■•■i - - « /i..^ // 

£^. Chemical ExaminStUion of the oteides ^Mmgan^s$» . ■ 3y Dr Edward 
Tuiiiv£j^"-Dr Turner-^ able and elaborate Paper i^j^viUked into two parts 

. Itot* I* On thei^fetonsit Weight of Manganese.— Analysis of the Carboo- 

aateofMangniMse.^ 
,^ I • .IL-XIn^tle M«ipo«tiaa of^tiK^Qi^sif Afai9^aiieae^,dfl»w^l^ "Hx 
Haidinger. ..'..!, 

The following are dieleading results of Dr TwrBerfs Mnalyses. 
: i\ Carbomle of Htttganese tmik%tA ^ * 

Frotdidde-bf manganese; -'^ - .M.863 
Carbonic acid, - - - • - '84.7S0 
- '•Water,'--' - -• - -- ■ - /.- f^Mt ■■' ^ 

^ i ' . ■ '"".'•' .11. ] ■■ .•;'.' -•".. .*^' 

100.00 
TOL. IX. NO II. OCTOBER 1828. ' Z 



% FmmnaMM tJUmigmese Qr^ wJimtgmUfi coBatU of 

Oxygw, - - - • - 8.99 
Water, ^ 10.10 

100*00 
8. Bfwh^^pous Man^[anese Ore or Braunife consists of 
Protoxide, - « • 86-94 
Oxygen, - - - 9.86* 

Water, - - - - 0.949 
Baryta, • - - - «LS»0 
Silica, . . ^ • attuoe 

IOOjOO 

4. Pyramidal Manganese Ore or Hgsmmwnxie ooDsists of 

Bed oxide, - . - 

Oxygen, 

Water, - - - - 

Baryta, - - - 

Silica, • , - • 

100.00 

5. UncUavable Manganese Ore or Fsibmelam oonaiats of 

Bed oxide, . . « 69.796 

Oxygen, - - - 7.S64 

Baryta, ... 16.365 

. Silica^ • -• ^ -^ 0.860 

Water, ... 6.^6 

100.000 

6. PrismaUe Manganese Ore at Pyrdusite consiata ci 




Bed oxide, - - 


. 


85.617 


Oxygen^ 

Water, 


: 


IW99 
1.566 


Silica, . * . 

Baryta, 

Lime, - - - 


- 


0*553 
0.666 
atraoe 

1004)00 


9. Mangwwu OMi noir BaryHfert 
specific gravity is 4.365. It consists of 
Red oxide. 


of Haay» from Booiaiifidie.--*It8 

704»67 


Oxygen, 

Baryta, 

Silica, 


- 


. IMO 

16.690 

0.953 


Water, . . - . - 


- 


4.130 



100.000 



10. AnAcc(mhtt^ikiP^fmmwii^f^AU^^ei. Bj^ Mk' Their AsGaiHitM. 
— ^Tbe bodies deecribed in thi» paper n«^l^iiite solid' Mi^pounds of salts 
and alcohol^ analogous to the hydrates, and are imperfectly crystallizable. 
Those which Mr G^raham succeeded in forming are not miinerous. They 
•were obtained «impiy by dissolving the salts, previously rendered anhy- 
drous, in absolute alcohol, with the aid of heat. Upon cooling, the alco- 
ates were deposited in the solid state. The crystallization was generally 
compound, but in some cases singular crystalline forms appeared. The 
crystals are transparent, decidedly soft, and easily ftisible by heat in their 
alcohol of crystallization, which is generally considerable, amounting in 
one instance to nearly three-fourths of the weight of the crystals. 

The following are the alcoates obtained: — 

1. Alcoaie of CMoride of Ca/ciiim.— This alcoate crystallizes in thin 
transparent plates, which have the form of isosceles triangles, which form 
compound crystals. They consist of 

2 atoms chloride of calcium, • 14 
7 atoms alcohol, ... SO.125 

34.125 

2. Alcoate ofNiirtOe of Magnencu-^This alcoate is obtained in crystals 
much smaller and fess distinct than the former, but without any regular 
form. It consists of 

1 atom nitrate of magnetia, . 9.25 

9 atoms a]cohol> ... 25.875 

35,125 

3. Alcoate of the Nitrate of Lime — This salt is obtained sometimes in 
irregular crystals. It consists of 

2atoii»fritrateoflime> - - 20.5 
5 atoms of alcohol, ... 14.375 

34.875 

4. AkoaU of Proto^chloride of Manganeee^^Tlm alcoate is obtained in 
pktes with ragged edges. Itoonsistaof 

1 atom protochloride of manganese, - 8 
3 atoms alcohol, .... 8.625 

16.625 

5. Alcoate of Ckhnde ofZtnc— This alcoate, when concentrated so as 
to be viKid, deposits small separate crystals of a r^;ular shape. It con- 
sists of 

2 atoms of chloride of zinc - 17.5 
1 atom of alcohol ... 2.875 

20.375 
Mr Graham considers it probable that many more alcoates of salts may 
be formed, particuhrly of the metallic chlorides ; but the great obstacle 
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ISet 
of 
Eastern epace^ - 3 47S C ^ q^^ 

Of the last set ten were made by Mr Herschel, and gave 

Western space, - 3"612 

Eastern space, - 3 442 

and tfen by Mr South, whidi' gave 

Western spai^, ^ S^'SSl 

Eastern space, - 3 609 

''Henee it foilowB that the phenomenon is an optical deoepdon* 
- 'FfOf.' Strave, however, is decidedly of (^inion^ ftomiobservatioiis wkb 
his splendid achromatic teleaeope, lliat Saturn is not in the •centre of kit 
riitg. From a mean of 15 measorements he makes the apparent di»« 
tance on the east side 11''.272, and on the west side 11 ''.390, making a di^ 
ference of 0''.216. The probable error of his mean measurements he re- 
gaidi as 0''.094, the ninth part of the difference above fbund* 

S. Reappearance of the new Variable Star ink the Serpent-^Tki^wmUbt 
star, which we have raentioued in No. xv. p. 167, has, according lo Pro* 
fessor Harding, now became visible, and has attained the 8th or 9lli 
magnitude. Its position the beginning of this year is, R. Asc. 15^46** 4^» 
NJDecl. Ifi'^SQ'SO". 

4; Length of the Seconds Pendulum ai Paramatta. — From a mean of 41 
experiinentSi the length of the pendulum vibrating seconds at Fammatta^ 
in taeuo at the freezing point, and at the level of the sea, is 39.07 161S Efh^ 
glish inches, or 992.412801 millimetres. 

MIKTEOBOLOOT. 

S. Shotver of tee in Siaffordshire,-^>'^On Saturday the 9th of August there 
was a fidl of eoUd ice at Horsley in Stafibrdshire. Some of the pieces were 
three inches long by one inch broad, and others were about three inches in cir^ 
cumference^ and quite solid. One gentleman in Dudley had Ia 70 worth 
of glass broken in his own house, and at Mr York's house near the Hors- 
ley Iron Works, about 150 panes of glass were broken. About 100 panes 
were broken at the iron works. The storm was accompanied with very 
heavy thunder, but no lightning. The crops upon whicjb the ice ^11 are 
said to be completely ruined. 

Q. Meteor of a Green Colour^ — ^On the night of the 11th of Febmary, 
^9lmmk eleven an4 twelve, o^doc^ as I was crossing the JQast itiver, be- 
tjitteii Ifaia dity and Long Island, I observed a beauti^ meteor wh«b irw 
iriapUp for about the space of two seconds. Ite course was ^m a pc^ 
p^hapf i5^ Moia.tbe zenith* toward the hofiaton in a N.E. dkeatioQf 7^ 
dn^cribedaa arc of perhqta 2Qf, whenit apparency explod^ hut vntboot 
any repovt that I cou]4 hear.. It^ colour was a singuUHy :PW(^ gms PW> 
of a light shade; the trail which it left was of the same coloui^ and «o 
were the scintillations which accompanied its apparent explosion. The lat- 
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rter were distinct, like 'those aooompsnying the bmting of a rocket, but by 
-no means so numerous.— Two gentlemen who were in the boat with me at 
the time also saw iU^^illiman's Journal 

EI.ECTBICITY. 

7. Influence of Eledricity on the Etnanaiwn of Odours.-^When a con- 
t tinned cnrrent of electricity traverses an odoriferous body> caoapbor for ex- 
'ample, the odour of this substance becomes more and more feeble, and at 
-last entirely disappears. When this has taken place, and when the body 

withdrawn from aU'cleotrical influence, is put in communicaAion with 
die gvofund, it will remain without «dottr for some time* The camphor, 
howerer, resumes its former properties grad^Uy and slowly. M* Xiibri 
of Florenoe, the author cf this curious eixperiment, haspronused tadescariibe 
it with more detail. , . 

8. On the production of Fulminarfi Tubea bjf Ekctrkiiif*-''Ovu[ read^^ 
will no doubt have heard of the long tubes produced by the passage of 
lightning through beds of sand. Dr Fiedler has collected many of these 
tubes from difeoent localities, and specimens of than have already found 
tJieir way into several collections of minerals. These tubes ai^ formed by 
the agglutination of the particles of sand by the action of the electric fli|i4 

The idea occurred to M. Hachette of attempting to make simi)iv tubip 
with an electrical battery. He and M. Savart, and M. Beudant accordingly 
placed a quantity of pounded glass in a bole made in a brick^ and, baling 
made the dischaige of the battery pass through the pounded glass^ JJMy 
obt&ined tubes similar to those fpund in nature. One of these waa an 
inch long, its exterior diameter varied from one-eighth of an inch to oae- 
-sixteenth, and the inner diameter was the fiftieth of an inch. 

In another experiment in wfaidi the pounded glass was mixed with a 
lit^ diloride o&Bodium^ the tube (waa Ijtfa inch long, and^of eqqaldiame- 
ter throughout. Itsimean exterior diameter was one«fifth of ui inch, and 
its interior diameter one-twdilh» . . 

They could not pcoduoe the tubes, by using p6wder of fUspar or pound- 
^ quartZt-sJan. ife.CAtfii. Tom« xxvii p. 319. March 18S8. 

II. CHSH^STBY. ... 

9. Sviphuret of Aluminium, — Sulphur may be distilled from aluminium 
^thout any combination taking place. But if a piece of sulphuf is dttyp- 
ped on aluminium when strongly incandescent, so that it may be enve- 
loped in an atmosphere of the vapour of sulphur, the union is efi^ed with 
vivid emission of light. The resulting sulphiu*et is a partially vitrified, semi- 
metttUic mass, which acquires an iron-black metallic lustre when burnish- 
ed. On exposure to the air it smells strongly of sulphuretted hydrogen, 
'liwelis up gradually, and Falls into a gray powder. Applied to the tongue 
It excites a pricking warm taste of sulphuretted hydrogen gas. ' In pure 
water sulphuretted hydrogen gas is rapidly disengaged, and gray alumina 
is sepanted* 
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expelled without the aluminous eaclh being ieduoed«r . : ; 

10. Phosphuret of Aiuminium**-^Wken aluminium is heated to redness 
in contact with the yapour of php^horus, it takes fin, an^ buns with 
considerable brUliancy. The pjoduct is a blackish-gray pulverulent saas^ 
which by rubbiD|; acquires a dark gray metallic li^stre^,^ swel)§ jco^^av^ 
iy of phosphuretted hydrogen. Thrown intp. water a phosp^ure^^ hy- 
drogen gas^ which does not ignite spontaneously in the a^, is disai^Bf^jed. 
The effervescence is lesff rapid than with the sulph^ret;. but is iB<;re««pd. 
by heat 

11. Seteniuret of Aluminium, ^^This compound is formed with emission 
of light by heating to redness a mixture of selenium and aluminium. The 
product is blacky pulverulent^ and assumes a dark metallic lustre when rub- 
bed. In the* air it emits a strong Odour of fiieleniui'etted hydrogen ;' and 
this gas is rapidly disengaged by the action of water, which is speedily red- 
dened by the separation of selenium. 

19. Araeniuret of Ahiminiwm.'^Vfhen arsenic in ponder ftn'd alumitifAin 
are heated to redness^ combination takes place, though wftb leiss intense 
light and beat than in the preceding compounds. The arsemtiret is dark 
grayr pulverulent^ acquires metallic lustre by friction^ and %t^tWi fliebly of 
anenku^etted hydrc^en. In, water no action ensute ; bbt in a^i^hort tiihe 
a dow diaengagetbent of ansenhoretted bydrc^en occurs, and the efi^e»- 
cence becomes rapid by the aid of heat. 

13. AUoy of TeUmrium and ^iiimtiit«m.— When a inixiu^e of die«e me- 
talaare heated to redness, the^uniH with such violence that the whole 
BMBB is projected from the vefis^ aa if shot fltmi'a gun. Tii|t facatit^e' 
liicaioeinay be avoided by adding the teKurium in mass. 

The telluric t of aluminium is a black» niet»llic, brittle subsMilio^ ren^ 
dered coherent by. partial fusion. In the air it smells intoieraUy of t^n- 
reted hydrogen^ and tUs gas ia rapidly disengaged by the adtien^^f watfei^ 
which quickly becomes red, then brown, and lastly opaque, from deposi- 
tiop of tellurium. The destrvctioQ 'of this .ooropound in water takes place 
even more easily than the sulphuret of alnnlinium. 

Antimony, when heated to a strong red heat with aluminium, did not 
combine with it. 

14. On the presence of Uric Acid in the urine of the Lion and Tiger .^-^ 
We are informed by a letter from Professor Stromeyer, that he has lately 
had an opportunity of es^mining the urine of the lion, tiger, leopard, and 
hyena. The urine of all. these animals was found to contain uric add* 
When quite recent it also had an acid reaction^ but speedily became neu- 
tral and then alkaline. 

IS» On a Gaseous Flumde of Manganese. By Dr Womleb. '{i^oggen^ 
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d»9^[s Am. ix. 6l9.>^Oii idd^ «iiifplf«lc «eM t» « uiiktiift «f tht i^(An- 
' nDh. flunaml dianeleoa wilii half its 'weighrt of flnor-^Bpfeur in p<jMie», « 
▼iolent action ensues^ and a beatttiAil pQYple cokmred vapoar it difeengftgak 
On performing this, experiment with faming sulphnric acid in a Tesfel 
of platinum^ the vessel became filled with a greenish yellow gas, of a 
more intensely yellow tint than chlorine. When this gas was mixed with 
•common atmospheric oir^ ii instantly acqnired the parple*red colonr. By 
water it was freely absorbed, and the sohition was of a purplish red oo« 
lour, and had an acid reaction. The yellow gas acted instantly on glass ; 
flao-silicic gas was formed, and a brown matter deposited, which became 
df « deep pnrple-*red colour on the addition of water. 

From the experiments of Br Wohler it may be inferred^ that the yeU 
low gas is a fluoride of manganese ; that when mixed, with water botll 
compounds are decomposed, and fluoric and manganesic aoida ave f^^vmedy 
which are dissolved ; that a similar formation of the two acids enaoea fton 
the admixture of the yellow gas with atmospheric air, owing to the moia-i 
tnre contained in the latter; and that by contact with glass fluo^sUicic gSs 
28 generated, and anhydrous manganesic acid deposiled. Dr WShkr has 
not been able to asoeitain any other of its properties, nor is H eertaid 
whether it is the viponr of a volatile liquid, or a gas permanent at msde^ 
rate temperatdres. 

This is obviously the same cpmpound which M« Dumes noticed in his 
expesiments on t^ volatile chioiide of aiAi^aBese. (See Ihe Number of thii 
Jmmai for January, p. 17d.) The fluoride must dooblleis oentaiii m 
many equivalents of fluorine as the manganesic aeid does of oxygen. 

16. Preparaiioti of Pure Makte of Lead. {PuggmtdoKf^ Ibid.y^Ik 
Wohler states that a perfectly pore malate of lead is readily obtained hjnthe 
following process : The juice of the henries of the service tree, before they 
arip <mite ripe> is diluted with three or fliur parte of water, filtec)s4 v^httitm 
ed ; and while boiling a solution of acetate of lead ia^added as long as any ti^ 
bidity appears. The solution is then quickly filtered. At first a inudl 
quaiUity of 4&rk-coloured salt subsides; but on decanting the hot liquid^ 
the makte of lead is deposited on cooHng in groups oif hrilliJUDt white/tiys^ 
tais 

17. Decomposition of Selenious Acid by Metals, - By Professor FiscHsa 
of Breslau. {Poggendorff, x. 152.) — Berzelius had observed that the se« 
lenlous acid in soluti(») is reduced to the state of selenium by the acMon 
of metallic zinc Professor Fischer has remarked, that the whole list of 
metals from zinc to silver inclusive,. possesses the same property. Silver k 
even an exceedingly delicate reagent for selenious acid, and detected its pre- 
sence when purposely mixed with 50,000 parts of sulphuric acid. Selenious 
add has been thus discovered in three kinds of sulphuric acid of commerce. 
The procedure consists simply in placing a rod of silver in the add or 8o« 
lution to be tested; and after a longer or shorter period the metal ac« 
quires a dark film on its surface, like that produced by sulphuretted hy- 
drogen. The compound thus formed is sdeniuret of silver* 
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new selenic acid proporttimal tQhaulphttm.aeid, the term' J»f«^9Ufi4¥;id,is 
applied to llie >aQfd. diseoveiied by Berzelius, and which consists of one 
equiTalent of sdLenium to t^iro equivalents of oxygen, or it conresppnds to 
sulphurous acid' 

18. Bromine in the Water of the MaUic* — This substance has been dis- 
covered in the water of the. Baltic by Dr Wohler and M. Kindt. {Fog^ 
gendorf, Ibid*) 

19. On a New Sulphate of Potash. By Mr R. PHiTxiff#.^The new salt 
dlioovetvd by Mr Phillips is a sesquisulphate of potash, and was obtained 
ftmn the bisulphate of potash, formed in the process of preparing nitric 
fcid by the decomposition of one equivalent of^ nitre, by two eqmva^nts 
^eonoentrated sulphuric acid. The following is the history and analyst 
qf, the salt as given by Mr B« Phillips in the Phtloet^ical Magazia^ aad 
J^mU.i^T December 1827. 

^* To the sttpersulphate of potash remaining in the retort,.! added .ne^v- 
fy an equal weight of water ; by the application of heat, the sak waa.i)eadi« 
ly dissolved,' without ebullition, and consequently with but little 4iiiii« 
nution of the water* The salt obtained by the coolipg of the aolutiim o|ii« 
pipt^ of extremely minute filaments resembling, asbestos in appeaninoe ; 
%ipiirt of the, residual splu^n ^um so retained by the capillary al^traetm 
of the crystals, that it could not be separated hy drainingraod it was ne» 
oessary to absorb it by filtering paper» ^ 

'' The primary form of bisulphate of potash is either, a right rhomkbie 
prism, or an octahedron with a rhombic base^ and the crystals'are' ^sQally 
80, flat as to be tabular ; it appeued to be improbable thai the aeicular 
erystals which I have now described, should be a variety of either 4»f the 
primiwy fomu above-mentioned* I thought they might, however, he Wsvl* 
pbate of potash containing more or less than the 'two atoms of water^ which 
are known to exist in it in its common fovm* To deternpijie this point I 
made the feUowingexpemnentsj 100 grms of the filamentous salt, .wbidi 
had been dried by exposure to the air in- a aaoden^tely warm room, were 
dissolved in water, and solution of muriate of barytes was added as long as 
precipitation took place ; the fni)phate of barjrtes after washing and,igAit- 
ing, taking the mean of two experiments^ weighed 154*75 grains^ eqvjiya- 
lent to $%it6 of sulphuric acid. 

To expel the water of crystallization, as well as the excess of apid, 100 
grains of the filamentous salt were heated to redness in a platina crucible ; 
the neutral sulphate of potash remaining weighed 78.4 grains^ and con- 
sequently 21.6 of sulphuric acid and water were expelled. Now as 88 of 
sulphate of potash contain iO of sulphuric acid, 78.4 contain 35.6, which 
deducted fi'om 5^.45, the whole quantity contained in 100 grains of the 
salt, leave 16.85 a^ the sulphuric acid expelled by heat, with 4.75 of water, 
of crystallization. It will be observed that the quantity oif sulphuric acid 
separated by heat froni the supersulphate, is as near one-half tha( remain? 

3 



ing in the neiitTjd salt, as VeSSfolTS* Th^saHinqueBtioiiappMrdtltaie- 
fbre to be si!9qttisti!t>faate of potadi, or Id <00MiM>of 

' ' 3 i atoms sali^ric. acid - 'liiO 53438 -6^4^ 

2 atoms potash . - 96 42.66 42.80 

1 atom water - - 9 4.00 4.75 

285 99.99 100-00 
Or it may be regarded as constituted of " 

2 atoms of sulphate of potash - . 176 
1 atom of liquid sulphuric acid - • 49 

, . -. -285 

" It is extretaelf difficult to procure the sesquistdphate of potadt'fl«e 
fVom bisulphate ; and on repeating an attempt to prepare it, as nearly as 
possible in the mode already described^ I procured a large quantity of hi* 
sulphate and a small proportion of sesquisulphate. I am well aware that 
different salts are obtainable by ustng^ different quantities ofvwater, fyr the 
same proportions df add and base wiH yield erther sulphate, s^uisuiphate, 
or bistdphate of potash ; and I hare found that in order to procure bisul«» 
pbate, the solution must be mudi concentrated. But f am unacquainted' 
with tiie pi^ise cirtfam^taiice to Whidi the production of sesquisulfAHirte 
it to be aitoHbed ; it may perhaps be referribfe to some peculiarity bf fenk* 
penture in influendng the time of codling. 

** In the sesquisulphate subjected to analysis, minute crystals of bisul- 
phstC cfpdt^ Could occasibnally be detected-; and v«ry pure bisulfihate 
WHS obtained by evaporating the- tesi^kOil solutibn after sefwirtttiAg the ad- 
ctdiflr salt; and eventually the sdutSoii becattie extremely add tmd ceased 
to afford' crystals of any kind. 

' «* When a mixture of erystallifled bisulphftti^ and sesquisulphottf df pot- 
ash is exposed to the air, while it retains some of the solution'from whidi ' 
it w«ir crysCfil^tiBdi afbftnationof arb^nescentdrystalsocctmr at fbe suMkce. 
I hai^«*^not ydf coHectod a suffldent quantity of this salt •fyr' examination, 
but it is probably only sesquisulphate." . i ' 

20. Preparation of Pure Oride of Zinc. By M. Hermann.— It is* 
by no means easy to obtain this substance perfectly pure. The followhig 
is M. Hermann's process. Oxide of zinc, or metallic zinc, is to be dls-'^ 
solred iti excess of sulphuric add; and the solution being filtered, sulph'u- 
retted hydrogen is to be passed through so long as a brown or yellow pre- 
cipitate is formed. Cadmium, lead, or copper being thus separated, and 
the solution filtered, it is to be treated with solution of the chloride of 
lime (bleaching powde^) by which the iron and manganese will be sepa- 
rate. The solution, again filtered, is then to be crystallized in porcelain 
Tcssels,' by which sulphate 6f lime is rejected, and another liquor sepa- 
rated, whidi tisually Contains cobalt and nickel. The crystals of sulphate 
of ishic are to' be dfttblvefl in a smaB qtiantity of Cold water, imd' the 
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sulphate of Ume filtered out. The solution, being dilated with water^. is 
decomt^osed' by carbonate of soda in alight excess^ and die precipitate well 
washed, .dried, and heated to redness. It is then a perfectly pore and 
beautifully white oside^— ^Qiear^^/y ^oui>fia/ of Science far October 1827. 

in. NATU&AL HISTORY. 
MINE&ALOGY. 

21. On Herderiie, a New Mineral Species, By W. H^idinger, Esq. 
F. R. S. E.— 1. General Description* Fundamental form, a sealene four- 
sided pyramid, P = HI*' 16', 77° 20', 116° 3'. (Plate IV. Fig. 8.) Ratio 
of the axes a : ^ ; c = 1 : ,J2.56 : Vo.46. 

Simple forms. (P— 2)^ (o) = , 149° 60', ; (| p-^g)* 

(e)= , 134' 35', ; P 0>); (Pr+oD)5 (^)= n^o ^,. 

(p+(»)6(,)==48°S8'; §r(M)=n^j53'; Pr+ ao (r) . Pf+Qo(p.) 

Combinations observed. 1. &r . P . (Pr+ od)^ . Pr+ « . (Fig. 9.) 

8.Pr.(P--«)*.(JP--5^)^P-(Pr+«)\(p+®)^Pr+«.P74-«>- 

Cleavage distinct^ parallel to the faces M, but interrupted; ako perpen- 
dieular to the axis, the latter only in detached portions of very br^;ht and 
€fvea fiices, and faint indications parallel to P. Fracteure smajl conehoidaL 

Surface, M very smooth, and delicately stieaked parallel to its edg^ of 
combination with P, and resemUing in diia respect all tbe faces of the |^- 
randds, n, o, and p, situated between them. 

The fikces r and e are very narrow, and somewhat curved. Those maik- 
ed i. and P> have a peculiar granulated aspect, but they are at the same 
time pretty smooth, particularly the latter. 

Lustxe, vitreous, slighftly inclining to resinous. Colour seversd shades 
of yellowish and greenish* white ; streak white, strongly tnmslucent. 

Very brit^ Hardness » 5.0, equal to that of apatite. Specific gra- 
vity is 9.985. 

. 2. iXfsereatioMe^^^U The only specimen of herderite, at present faMmn, 
is in the Wemerian Museuin at Freibei)^ It was polaled ont te me by 
M. Von Weissenbach, then keeper of the museum, as eontainaig <arysta]§, 
whose forms he could not exactly refer to those of apatite, among the va* 
rieties of which it was exhibited. The different aspect of the faoea p and 
t, the former being smooth or but fidntly streaked parallel to their inter- 
sections with P, while the latter are granulated, showed that the forms did 
not belong to the rhombohedral but te the prismatic system ; and I did 
not hesitate in pronouncing the mineral to be a new species, which I re- 
quested permission to examine more minutely. This permission was very 
Mberally conceded. Mr Breithaupt, who was then present, and had him- 
self at a former period placed the specimen in the cabinet of Werner, like- 
wise concurred in acknowledging die species to be a new one. 

Through the kind intercession of Mr Reich, now keeper of the museum, 
I was fevoured, during my stey at Berlin in the winter of 1825, with 
some jQ;agmente of the specimen. for analysis, by Baron Von larder, die. 
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mining proceedings in Saxony. It is in compliment to that nobl6iB«o> 
that I pKOpooe the name of Herderiie for the species. 

9. Herderite occurs imbedded in flnor, in the tin mines of Ehrfnfried- 
ersdorfi in Saxony. It.resembles.apatite, with which it was fprm^Iy con- 
foundedj^ in a remarkable degree ; particuUurly some ^ tho^ nwmd aspa- 
ragus-stone 2 such as the' variety from Zillerthal^ in Sala;bur(U 9f^^ that 
from Hof in Gastein in ihe same country^ which is found aooompanying 
the axotomeufi iron«orc of Mobs, and still more so certain pale greenish- 
white massed of the same species, which occur, though in small quantity, 
along with the zoisite fVom the Saualpe tn CSutnthia. The resemblance 
among those species is suflScient to class the Herderite in the genus JPVuor- 
haloide of Mobs, in which it may be henceforth included as the *' pri>- 
matic Fluor-haloide**-i^Ann» ofPhiL July 1828, p. 1. 

22. FflA/ttwifc^-*-Count , Trolle*W^cbt;in§i»ter, {^Kon^ . VtiUmk* Aco^i 
HandLfor 18^*) has given the results of au. examination of three varieties 
of this mineral.. . 





1. 


2, 


3. 


Silica, . . - 


43.dl 


44i60 


44.95 


Alumin*!^ ,. 


25.81 • 


3o.ia 


30.70 


Oxide of iron. 


6.35 


Protox. 3.86 . 


7.22 


Magne»a, - — 


6.53 


6.75 


6.04 


Protoxide of manganese. 






1.90 


mixed with oxide of iron. 


.)lr7^ 


2.24 




Soda, 


4.45 


1 1.98 




Potash, 


0.94 


1.38 


Fluoric acid with silica. 


0.16 






j;ime,. 




1.35 


0.95 


Water^ 


.11.66 


.M^. 


. 8,05 



The first variety is uncrystallized, has a black colour, a brown streak, a 
gpec. gr. = 2.68.. '^he second variety is crystallized, in forms like the to- 
paz, has a gray pglour, a white streak, and a spec. ^, == 2.74. The third 
variety blackis|;i gray in colour, white in streak, and the spec. gr. = 2.79. 
The general formula of this combination of isomorphous bodies is = MS^ 
+ 3 AS + 2 A(]^* All these varieties are found in the F^un Mine. 

23. DiaUagejr-^x Eohler of Cassel (Poggendorff 's Annalen der Physik 
und Chemie, vol^ xii« p* 101, &c.)has examined several varieties of diallage, 
and infers from this examination, that metallofdal diallage, bronzite, and 
hyperstbene, are subspecies of the pyroxene, (paratomous augite spar) and 
not like the Schiller spar and antophylllte species of the Schiller spar family. 

1. MetaMoidal Diallage from fie Baste, near Harzburg, on the Harz.'f-^ 
This mineral forms a constituent of the great granular gabbro or eupho- 
tideyand'has a highly perfect eTetfti^ parallel to one direction. llielaBtre 
il pearly and metallic, the colour olive and leek-green, brown, and gray ; 
ihe hardness = 3.75 . • • 4.0, the spec gr. = 3.2^. . . S.28. Like ihe sma- 
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Bigdtte, tiik varietjris in regular compaBkion widi liorflAiteiidew It 


Bifttoof 




SUica, 


S2.064 


Lime. - - - 


17.743 


Magnesia^ - . - 


17.810 


Protoxide of iron and protoxide of manganese^ 


8.734 


AluBunsy . - • 


2.571 


Water, - 


1.078 



!^ 



100.000 

The mineralogical. formula is C 

M 

f 
mn 

2. MetaUoidal Biallage fnrni Sahburg* — Cdonr pale groenish-gny ^ 
hardness == 3. 75 ; spec. gr. = 3*21 . . . S.23. Composition : 
Silica^ ^ - " 51.338 

Lime; - - 18.284 

Magnesia, - « 15.692 

Protoxide of iron'and manganese, 8,230 

Alumina^ - - 4388 

Water, ... g^ioT 



100.03f» 



Formula: 



m}. 



r 



3. MetaUoidal DuUlage from Fhrenee.'-^OAaar, hardnesB, &e. like the 
foregoing varieties ; spec. gr. = 3.25. Composition : 



Silica, 


53.200 


Lime, 


19.088 


Magnesia* 


14.909 


Protoxide of iron, 


8.611 ' 


Protoxide of Manganese, 


0.308 


Alumina, - ■* 


2.470 


Water, 


1.773 




100.491 


Formula: C \ 

A 

mn 1 








4. CryiiaUmdZHaUagefrom the Boj/e.— Form like that of the augite; 


the crystals are little, indistinct, and surrounded by the matrix ; spec. gr. 


•= 3.054. Composition: 


t 



MUuntAjgaf^ 



sm»y t- 


'♦.-■ 


. 4Ma^ 


Magnesia, 


- 


35.093 


Lime, 


- 


4.729 


Protoxide of iron. 


- 


11.501 




- 


0.83S 


Alumina, 


-, 


1.835 


Water, 


- 


3.758 



100.397 



Formula: M 



4 

mn I 



, 5. Bronzitefrom the Stempel, near Marbwrgh. — This mineral is found in 
Olivine, in spaall deayable masses. The most distinct cleavage has a pearly 
lustre and greenish bronze yellow colour. Two other cleavages, less distinct, 
forms with the first an angle of 134^ : It has a resinous lustre, and deep 
greenish-brown oofour. The badness of this'bronzite is = 5.75 . . . 6^ ; 
it is britde, the streak white r the spec gr.= 3.841. It consists of 



Silica, 


• 


57.193 


Magnesia, 


- 


39.669 


Ume^. ■ " 


- 


1.999 


Fh)tozideofiron, 


• 


7.461 


Protoxide of manganese. 


- 


0.349 


Alumina, ^ 


* 


0.698 


Water, 




0.631 
100.300 


Focmnk: M ^ 


1 




H 


hSj 


• 


mn } 


\ 




6. Bronzitefrom the Ulien valley in the Tyro/.— Cleavage, lustre, cdour 


like the forcing variety : hardness = 


6.9S; 


spec gr.=s 3.258. Compo- 


sition: 






Silica, 


- 


56.813 


Magnesia, 


- 


29.677 


Lime, - ■* 


- 


2.195 


Protoxide of iron. 


• 


8.464 


Protoxide of manganese. 


- 


0.616 


Alumina, 


■ 


2.068 


Water, 


- 


0.217 


Formula; M ' 


) 




/ 


U« 





y. The Hyper sthene from Paul's Island on the coast of Lobrtidor is in com- 



pJete wmOaDtitmBk the bronaite of Mttrtorg. TlM,«iitatiti<«iMl finr- 
m\dA, according 4o*^ analysis H>f Klaproth is : 

24. NickeUgkv^^ — "^is uncrystallized mineral^ lybich Barzelios repre^ 
senU by the formula Ni S^+ Ni As, and has till nowbeen found only in the 
cobalt mines of Loo in Helsingland in Sweeten, has been discovered by Mr 
Zincken, mining director of the Duke of Anhalt, Bernburgh, among tlie 
old ores from the mine Albertine n^^r Harzgerqde on the Hars. Accord- 
ing to the examination of Prof. G* iSose or l^erlin, the crystals are hexa- 
hedrons with the faces of the octahedron. Cleavage highly perfect, paral- 
lel to the faces of the hexahedron ;' lustre metallic ; colour like that of 
arsenical pyrites; hardness = 5.5 ; spec. gr. = 6. 097. It is found in a 
vfein with carbonate of iron, carbonate of lime, fluor spar, (juartz, lead gknce, 
blende, "sulphur and copper pyrites.— (Poggendorff*s Annalen, vol. xiii. 
p.i65.) 

:9A P^o^'fe;i^-rl>i]ilertlii8ftame¥tof!toll fitibelinf tfnnidi (Kntnetf^ 
Archiv. Jka* Matufkhre, 'voL HEiii pv 395>) deacsfbes's minetal widdh if 
found on Natr(dlttkL(ft variety of -Mesotype) -on Monte Baiddin South Ty- 
rol. Spheroidal '<d]ii^s, composition c(^mnar, coiiiniii^ of delicate di- 
▼ei^nt individHHk! radiating -^om a centre •} lustre poaiiy jf colour gray* 
ish ; on the suttee^ generally dull ; hardneai* ibdtvvMi thaV of fiuor spar 
and feldspar; spw* gr. = 2.69. 
Before the UoHipipe it yields a white ^anslucen^ S^mm* It consists of 
51.S0 SilidB, - 1.57 Potassa, , . 

33.77 Lime, - 8.89 Water, 

8.S6 Soda, . i 0.90 Alumina and oxide of iron. 

The mineralogical formula is : ^ 

4CS2 + 3K } S? + 6Aq. 

^^^ ;iii^kejcfthgicql l.iiaunU%irf<^X^ Or NimnuMi^ pcofanior in ^ Mining 
Ai^m of fr^teergihai^publirted " l^hHmh 4er Mmerf^lo^"-^jyv(^ 
tUe on Mineralogy, Berlin, 1828, by A. Rucker, in Sva This trei^i^^ 
by a scholar of tl^. c^ebrated Prof. Mobs of Vienna, is (^e of the best 
on that science, 'f b^ crystallographic method of Prof, Naumann is eclec- 
tic in reference to those of Mobs and Weiss, and' is very good ; the sys- 
tem is established ieu^Qprding to the physical and f^emical characters of mi- 
nerals. He describe^^ a multitude of yarieti^ of ^ystals witji the assistance 
of &&6 figures. Jn jjeneral the work is very classicaljj and deserves to be 
recommended to^i|ui>^ralogists. 

% Dr Charles Hartmann, Mining-officer in th^ service of his Highness 
the Duke of Brunswick, has publkhed Worterbuch der Minerahgie und 
Geognosiet — Dictionary of Mineraic^^nd Geology. Leiptic, byBiookhaus, 
8T0. Thifl workgives a descriptioa o£aU known min«cids nd rocka in al- 
phajietical ocdor, aad contains au i|itsodii(ti9i» to mnertlogy aod goolo- 



^, «itk the yitorj and lltemture oi tfae seieiices in systematical arrange- 
ment. In reference to the crystallography^ Dr Hartmann pursues the me- 
Ihods of Prof. Mohs and of Prof. Weiss. This work merits the particular 
dotiee of all mineralogists, and also travellers, because the i^ze of the 
.book is not great, and the type very small. A German, an English, a 
French, and an Italian index &cilitate the use of the book, and 313 fi- 
gures illustrate the forms of the crystals. 

3. Dr Hartmann. has also published Vorlesuvgenuber Mineralogie, &c*. 
Lectures on Mineralogff, particularly for Schools, &c. Ilmenau, by Voigt, 
$vo« This elementary treatise is strongly recommended to young men 
who study the natural history of minerals, and to lecturers in schools. As 
' in the elementary introduction of Mr Phillips, the crystalline forms of mi- 
nerals are illustrated with wood-cuts printed along with the text. 

27. Chhropheite discovered in Northtmherkmd.^-'Mx William Hutt09 
of Newcastle-upon-Tyne has discovered that rare and curious mineral 
called chloropheite, in a basaltic dike near Coquet Water in Northumber- 
}flild, about two miles northpeast of Felton. It exists in the fimn of small 
nodules, which, from a specimen kindly sent to us- by W« C. Trevelyan, 
Esq. has exactly the sttne appearance and properties as those of the diki- 
r^i^eite which Mtyoor Patetson brought i^om Faro* Mr Hutton has also 
observed the same suhetance at Coaley HUl near Newcastle, but in the 
earthy Ibrm. 

28. Two New Minerals consisting of Biselendurei of Zinc and Sulphu^ 
ret ofifercunf, — ^These new minerals were found at Culebras, in Mexico, 
by Mr J. M. Herrera, in the limestone which overlies the red sandstone. 

The red mineral bums with a beautiful violet coloured flame. Its spe- 
cific gravity is M6, It Is a biseleniuret of zinc, but the mercury will be 
in the state of a bisulphuret. Its fonnula is Zn Se^+Hg 1^. 

The^giay mineral is like light gray silnier ore, but yields a blacker pow- 
der. Its iq^ecific gravity is 5.56. li is composed of 

Selenium, - •« 49 

Zinc, - - 24 

Mercury, - - 19 

Sulphur^ - - 1.5 

w^ich, with the addition of six grains of lime obtained, wjll amount to 
99.5. The lime, however, is mechanically muced with it. Hence the 
mineral is a biseleniuret of zinc united to a protosulphuret of mercury, 
and its fonnula is Zn Se^+H^.— PAti. Mag. Aug. 1828, p. 113. 

BOTANY. 

2^. Flora Oantca.— In the course of last summer (1827) Professor 
Homemann of Copenhagen published the ihirty-seoond Fasdculas of Flora 
VOL. IX. Ko. n; oei!«BKR^ 1886. - a« ^ 
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Danica, tvhich brings that valuable work down to plate Id^. About the 
same time be published " Nomenclatura Floras Danicte emtndaia cum in^ 
dice SysienuUicQ ei Alphabctico,'* in 8vo,pp. xxviii. 2H, containing indexes 
of the plants; 1. according to thei^ order of publtcatiou ; S.'accordinig to 
the Linnaean system ; 3. alphabeticaL 

. The preface contains an interesting account of the origin and progress of 
that work, (published principally nX the expence of the King,) which w«» 
commenced by George Christian Oeder of Anspach, who, in 17^2, was ap- 
pointed Professor of Botany in Copenhagen; and in 176^^, published. a 
prospectus and specimen of the Flora Danica^ which, between that tipce 
imd 1771^ (when he received an appointment in Norway^ which took Eim 
iVom this work,} was followed by ten fasciculi^ containing 60p plat99- 
Those in the early purls are drawn and en^aved by Uie Roeidera, ^itber 
and son, and are much superior to those in the later parts, where be em- 
ployed inferior artists. Oeder was succeed^lt in 177!^ by the^^elebrated aocK 
logist, Otto f'rederick Muller^ who published Fasciculi xi.-xv. plates 601— 
900. 

He attended more particularly to the lower orders of pkpt8j,Conj^ecw 
.and Fungi, hitherto much neglected ; though it appears he had soaxeely 
determined in what part of the system of nature Fungi should be inclnd- 
ed, as he about the same time published Chaoarid miliiaris in his Zoah- 
gia Danica as an animal, and in the F'hra as a plant. The platn were 
during Muller's editorship executed by a brother of his, and are much i^ 
ferior to those of the Roeslers. 

To him succeeded in 1783 a worthy pupil of Linns^us, (under wlioim he 
studied for several years at Upsal) Martin Vahl, by whom ,th^ work 
much improved, both in accuracy and in execution, though the qio 
are frequently so imperfectly represented in their niost essential choractqa^' 
that it is difficult to refer diem to their species or even genus, Hepab- 
lished Fasciculi xvL-xxi^ plates 901-1260. 

The present editor, Jens Wilken Hornemann, succeeded in iSO$, and 
had last year continued the work to Fasciculus xxxii. plate 1926; and is 
sealously proceeding in his labours to which the botanical world is w> 
much indebted. He calculates, that, reckoning the Cotyledonons plants 
of Denmark at 1600, and the Acotyledotious at 3200, about } of the former 
or 1200, and little more than } of the latter or 900, are published. 

80. EpikAmm Alpinum found in England.--^'Vh\^ plant was latel j" dSs- 
tx>vered by W. C. Trevelyan, Esq.near Cddron Sndtet Teekbde IhtHuiAi. 

" ' IV. GENEEAL SCIENCE. - • 

Zl. On the pressure of the Sea oi great depths <m Empty fii}ttks..i9y Dr 

JiCcoB Gbsem — Our readers are weU ^^are, that at great def^a th^ fi^ 

water forces itself into tightly corked bottles. Tjie Reverend J^ C^lMrv 

bell^* and others were of opinion that the water forced itself throttgJt|l>^ 

* Travdiin ^fiiiiu p. 3S6i See also fimxBUBGS E3rcrci.0PJftDU, Art. 
Htdbodykamics, vol. xi. p. 483. 

3 
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poi$8 of the gloss. This opinion is . cantradiQted hy tlic^ fpHowing.expeiii 
inent9 made hy Dr Grreen of Philadelphia. , . 

^ A hollow glass globe hermetically sealed^ which I bad previpusly 
prepared in Philadelphia, was then fastened to a line^ and. sunk, with 
a heavy mass of lead, to the depth of 230 fathoms, or 1380 feet. On 
'the same line, and 30 fiithoms above the glass globe, was fastened a sn^all 
t)0ttie with an air-tight glass stopptr ; BO fathoms above this^ a stou^ glass 
lK>ttle with a long neck was tied ; a good cork was previously drivep intp 
the mouth of this bottle, which was then sealed over with pitch> and a 
pieice of Gnen dipped in melted pitch was placed over this ; and when 
cool^ another piece of linen treated in the same way was fastened over the 
first. Twenty fathoms above this bottle, another was attached to the ]ipe^ 
much stouter, and corked and sealed like the first^'except that it had hut 
one ;coverlng of pitched sail-cloth. Thirty fathoms above this w^is a small 
thin bottle filled with fresh water closely corked ; and. twenty, fathoms 
froni this last there was a thin empty bottle corked tight and sealed,, a 
sail-needle beipg passed through an4 through the cork, so as to project on 
. either side of the neck. 

' ^' Upon drawing in the line, thus furnished with its vessels, and which 
appeared to have sunk in a perpendicular direction, the following was the 
result; 

'* The empty bottle with the sail^needle through the cork, and. which 
came up the first, was about half fnll. of water* and the Qork and sealing 
a^ perfect as when it firat.enlered the.sea. 

' ^ The cork of the second bottle, which had been previously fill^ with 
Jre^ tpaUr,yrBB loosened and a little raised, and the water was brackif^i 

'^ fhetbivd bi>ttle, which, was scaled and covered with a single piece of 
sail-cloth, came up etnpty, and in aU respects as it descended, 

** The iburth bottle, with a long neck, and the cork of which was.scn 
^used with two layers of linen, was crushed to pieces, all except that part 
of the neck round which the line was tied; the neck of the bottle both 
above and bdow the place where the line was fastened had disappeared, 
and the intermediate portion remained emhraced hy the line. Tliis I 
thought a little remarkable ; and perhaps may be explained by supposlpg 
tiiat the bottle was first filled by the superincumbent pressure with dense 
sea- water, which expanded on being drawn up near the surface. Had the 
vMel hMn..hroken,by.ePMerpalpre8saie, that part smroiuided with. the 
lineou^t la}Mk?e been.amhed with. the nst* 

*< The fif^h bottle, which had been made for the purpose of containing 
French perftunery or ether, and which was therefore furnished with a 
hmg close glass-stopper, came up about one-fourth filled with water. 

^' The hollow ghisa-glohe, hermetically sedled^ which was the last and 
liftd bCfen mmk the deepest of all; was found perfectly empty, not having 
sdflltted the mnldlest change. It is therefiire oonchided, that at the depth 
^^^afiithoms the water enters glaA vessels through the stoppers *and 
covering which surround them^ and not through the por^ of the glasft 
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Vhiit eflbet a presfiuie of 400 falkand «r more will liave on the' gli8»« 
globe above iiicaitioD6d> G«pUin 'Itoey has iMigaged to.asdettAi» fer ms 
on 1^ ratuni to Ametk** if opportnnity ahall t(&n"^^PkiL Moff. July 

S3. J<;e(>ifii]f of <&e Earth<fu4ke ^t Bogotay and in the enfrdUkafti, h^ 
twcen Bogota txmd Popayan, l^ N^mmber i%^ . By Oolotiel P. e^iip- 
stf.JU- &e jfeiUovviiig ia an ibsttaet of the paper read befbre the Sfto^id 
Societir of Londob on the 8^ Miay.*-*-Tbe earthquake t& described' by thl3 
hanritor aa oceumng audd^iy^ at half-past six o'doek in iM eveftiii^ 
whilst he waa at pinner. • It ivfta aiiDo«ui£ed by a kud <riiiiib)iag it^oHm g the 
tiihole house 'sh)isi6k ilrith violemee; th<^ dooaniers and glassea oft the dritle 
b^ng thrown down. The family ran for shelter underHhe door-way 49f the 
prikidpai fkxnr^ Hrhich Ihey hadjao soonaf readied than they witnessed the 
ML of the towers of the cathedral opp(»i«e«to them^ with a dteadfol cra^. 
Th6 whole tremw lasted about a minute. The ^rst'Shock consisted of a 
long^ undolatfng motion; the next was quiek attd vic^nt; and thepurty 
found it difficult to preserve their balance^ and were afibcted as if from ses^ 
istckneas. The damage su^ined by the town of Bogota ts immense^ imd 
has beeo estimated at about two miliiona ^f dollars^ iti^efiendently of the 
destruction of the cathedral, whieh had been completed about niae ytam 
ago, and the building of whibh cost BOO^OOO dc^hors. The gonvroment pa- 
laee, and almoat all the puUie offioea aild b«mteka> hav^ either been ren* 
dared useless, or severely shatteied. Of cfa^ drwriAitiis) only these of dK 
Capuchins, Cannelifies> and thfe ohapeLof the isonvtHit'^ ck la finaenaiiasa," 
oaA beasid t<» havofesoiped without iip^jury. Fewof the houses above Okie 
fliovy high^are habitable, and even many of the low hbiaas have been 
thrown down. The whd}e of the upper part of tibe Barrio del Bosono, 
oamiating of bfuliiogsof this latter 4cwiription, nowptMaOi nothing but 
is lie«ip of ^uitiB. Many bftbitotioiiB which had Mthatood fhfe ^fini ihdeis 
hf^ve given way under tho^e which iblloived> althioagh inooifipaKibiy lesa 
violientw The injury to dwellings has been remarkably uneqilai ih ij^ffifiretet 
^ao^of the tbwtl--H0nie'8tii«(9t6h4viilgonlypao^i^y sttifered^^a^ 
iff^ totally vleiti^yied. Alotdat dtfai^Hdely'Spreading destmblMiH feis€^- 
WBtkt6 that the lo8$ of Uten has hmt V^ty iheOif)yid)?rabk> bei^g^ inl^ eky 
di^ Bogota, limited to Otoly five ,or sik persons. 

'''it appears that the 'eavtb^iiake'Wfeta not ftlt ilattch'td iha^ nottil df ^9o- 
got&i but to the south thedl3iiitetaMofrhas4)cfili ttioiftHe!tt«ttidVe^ IIuknb^ 
mt the whole of the^phunof fiogOttiy U^ thr as ith«r toM^ tit Pmriflcadon 
%nd Neiva^ there ranains no church or public edifitse iDf importance that 
has not been ieither overthrown or materially damaged. Ih the towns of 
Purifidacieii atod Ibogue, the shock was ao powerftil as to throw down 
many houses constrict^ df cane, whh thktchied rooft. tn ^fefva, wit 
bhly yfere all the public buildings desti^yed by the ear^quakfe, but top- 
t«nt8 of lain conspired to increase the havoc. Even^traW-huts lv^ leve- 
led with the ground ; and the totttk of Some of them takitig llr^, added to 
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tbfi hornpr of the scede^ antl to tbe «xt€lit of die calamity. Gtmft. ^axt of 
the phnD of lieiva was hmndated : ^his was prodvodve of coni iderabl^ losa 
of livea^ par ticululy on the banks of the Magdalena, the current of which 
was at first considerably lessened ; but a great flood succeeded^ and swept* 
down vast quantities of mud and other substances^ emitting a strongly sul- 
f^ureous vapour, and attended with a general 'destruction of theish. 
. These apd other facts render it pzobaUe that some volcanic eruption 
took pkee in ToEma, an old volcano of Tocsima^ fkom ^ meuth of which 
it is reported, that of; Iste dense ocrfumns of smoke have been seen to 
arise, aad mora remarkably en <m the day of die tethquabtf ; as also ft«m 
the ridge 'Of mdontains of ^nta Amu in Maiaquita, and the Paramo of> 
Rttia, wMch is a part of the same Cordilleia, and contiguous to diat of 
Tolima* 

Popayan, which is 900 geographical miles S.S. W. of Bogota, has also 
su&red much from the same earthquake, many houses having fidlen in 
consequence of the violent sl^ks that ccmt^nued to suqseed each other 
every six hours do^ii to the ^evening of the IStfaj which is the date of the 
latest intelligence from that place. The torrents of rain with which they 
weare accompanied have proved a great aggravation to the misery they 
have created. At Patea, still Airther to the S. S. W. the devastation has 
been still greater ; some of the largest trees having been thrown down by 
the concussions. It is hence inferred, that eruptions have taken place at 
the same period in the volcano of Paste ; and the wide crevices whidi 
have appeared in the road of Guanacas, leave no doubt that the whole of 
the Oordillera has sustained a pbwerful shock. 

• In die plains of Bogota considerable crevices bare also opened, and the 
river Tunca has already begun to Boy through those which have appeared 
near Costtt. In other parts of the Cordillera, although the earth has con- 
tinued in motion to a quarter of an hour Without intermission, the uavo>k 
ment has been nearly insensible, and observable only by means of the 
compass or the pendulum.'*-PAt7. Mag. Id. 

38. MeM0dfu4^d to Mis$ CkaeoUne Herschel — The Astronomical So- 
ciety of London has adjudged amedal to Miss C* H6rschel, " for her reduce 
tion to January 1800 ctf the nebuls discovered by her illustrious biotherw" 

•94. Mipdo/ a(ffudged i& Mr* Dmdap'^^The Astronomicoi Society has 
adjudged a medal to Mr Duplop, for his valua^e astronomical labours 
while oaaistant to Sir Thomas Brisbane at Poramolta- 



Art. XXVIII.— lilST OF PATENTS GRANTED JN SCOTLANft 

. sijjcj; JUNE 20, X83fi. /.'^' ' / ;* 

20. June 30. For certain Improvements on Anchors. To William 
Rodger, county of Middlesex. 



$fJO Celestial Phenomena, October 182fU-H/antiary 1889- 

81. Juliet. For an Improvement in Boiling or Evaporating Solutioiis 
of Sugar and other Liqnidt. To Johk B^vfs, ^oanty of Afiddleseau 
■ 99. July 11. For certain Combiliations of MacbiBerj for generating and 
communibating Po#er and Motion applicable to the profiling fixed Ma^ 
diinery* aa also Floating Bodi^a^ Carnages^ and other Locomotive Machines 
and Inatruin^nts. To Tuomab Stakofb- Hoclond^ city of LxMidoii. > 

523. July 16. For certain Improvements in ^e Method or Apt«ratu8 fyr 
generating Carburet ted Hydrogen Gaa and in purifying the same. To 
HteHA^ P^ifKua> Buiah of St Jamea% Westminster* 

84. August '5. For an Improvement or Improvements in Machines adapt* 
ed for Spinning, Doublingy Twisting, Roving^ or preparing Cotton and 
other Fibrousi Substances, To Mao&ice de Jongh, coimty of Lancaster. 



Art. XXIX.-CELESTIAL PHENOMENA, 
Pi^OTfi October Ut, 1«28, to January Itt, 18«9. Adapted to the Meridian 
jof Greenwich, Apparent Time, excepting the Eclipses of Jupiter s Satei^ 
lites which are given in Mean Time. 

N. B. — The day begins at noon, and. the conjunctions of the Moon and 
Stars are given in Right Ascension. 
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Declination of the Planets* 












OCTOBEIU 








Mercury. 


Venus. 


Man. Jupiter. 


Saturn. GeoigiBi. 




n. 


o / 


o / 


Of o * / 




/ o / . 
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1 


10 46 S. 


12 34N. 


24 54S. 15 33S. 


19 48N. 21 ftS. 
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14 29 


11 10 


24 6 15 54 




19 42 21 4 




13' 


17 42 


9 42 


^ 11 16 16 




19 38 21 4 




49 


20 18 


7 52 


22 11 16 38 




19 34 * 2»' '3 




25* 


22 7 


5 50 


21 4 


' 16 69 




19 31 * 2r 9 
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VOUtmUBMSL 

^ 4 * o' o' •»' «»' 

1 2«60S. S 14N. 19 39S. 17 24& 19 29N. 21 IS. 

7 21 84 0$0N. 18 21 17 45 19 28 20 59 . 

13 18 7 1 39S*. 16 67 18 5 19 2Z 20 58 

IS 14 35 4 12 15 29 18 25 t9 28 20 55 

25 13 46 6 45 13 56 18 44 Id 30 20 52 

DECEMBER. 

1 1^ 15S. bl6S. 12^20 8. 19 2S. 19 33N. 20 48S. 

7 17 39 • 1143 10 40 19 19 19 37 20 44 

13 ^ 6 14 1 8 57 19 36 19 42 20 41 

19 22 12 16 9 7 13 19 52 19 47 20 37 

25 23 43 18 4 6 27 20 6 19 53 20 33 

The t>recedi]ig numbers will enable any penoB to find the podttona •£ 
the pkneta, to lay them down upon a celestial globe^ and to determw thflir 
timeajof liung end setting. 



Aet. XXX. Summary of Meteorological Observations made at Kendal 

in June, July, and August 1828. By Mr Samoel Marshall. Com- 
municated by the Author. 

State of the Barometer, ThermomHer,Jfc. in Kendal for June 1828. 

^ Baioindter. Inches. 

Maximum on the 26tfa» - - - 80.09 

Minimum on the 5tfa« • • • - 29.08 

Mean height, .... 129.78 

Theimometer* 
Maximum on the 28th, - - - 81.5^ 

Minimum on the 7th, . - - - 44* 

Mean height, - . - • - - 59.0r 

Quantity of lain, 3.078 indiee. 
Number of nuny days, 1 1. 
Ptevalctit wind, west 
The weather in this month has been mostly sultry, and we have had 
more thunder than usual in June. The wind from the east haa prevailed 
more than is generally the case in summer, and has been very sultry. The 
barometer has' experienced considerable fl^ctuations, and the average tem- 
perature is greater than that of the corresponding mtmtk in thelaist year, 
and the prevalent wind in the same quarter. There have been 22.308 in- 
ches of rain taken during the present year, and in the first six months last 
year there were 30.304. To the end of June last year we had 87 wet days^ 
and this year to the same period 92. 

Barometer. ' Inch^. 

Maximum on the 31st, - - - 29JB9 

Minimum on the 14th, « - 29.1^ 

Mean height, - • • 29.50 



TtiBiaaotAekt, . i 

tdaximum on the 1st, - ' - - - 76* 

Muumttm OB the Iflth^ 3. • . » 4(^ 

Bfeaii fae^ht^ - * - - >6a.«2» 

Quantity^ of rftm, 3.502 inches. 
Number of niny daym 12. 
Ptevaknt wind, west. 

The Bteadinefl&of the iMforaeter dojdng tfaia Bi0Bth has l^e6n yory t«inark- 
ahl^j when it is recollected that titte weather has heen changeahle* The 
Tariations have scarcely equalled f inch. The temperature fpr the month 
bimuch less than usual in July. The heat has not heen equal to that of 
last month^ the thermometer having never been so high as 7(f^, except on 
the 1st a&d 9d, and Ihe mean for the month i& lefts thaM tJbat cf Junc^ 
whiefa 'Was «9.07^ U has happened thiough the month tb«ft we have 
generally had an alternation of three days wet> and fi>ur er^ftvejSiie weaither. 
We have had frequent thunder storms^ the most severe of whi^h happened 
. on the IStby and 1.104 inch of rain was measured the f^Uowmg morning. 
The winds have been mostly gentle, and frequently in the K« N.£. and 
N.W. about the middle of the months though that from the West prevail-* 
ed for nine days during the month. The wind yrf& from t)ie 'b('W.mx 
days^ N.E. five> N« four^ from S.W. six, and S. one day. 

August. 

19aiometer. Inches. 

Maximum on the 26th, - - . 30.14 

Minimum on the 1 0th, - - - 2&89 

Mean height. . - - . ' . 29.65 

Tbermometer. 
Maximum on the 30th, • - - 73'' 

Minimum on the 16th, - - - . 40*" 

Mean height, .... 5&25<> - 

Quan^ty of rain, 5.581 inches 
Number of rainy diqrs, 17* 
Prevalent wind^ wesu 

Since the 3Sd of the months the weather has been as favourable fbr the 
labours of the harvest as could be wished, unii^Hinly dear and fine with- 
out rain, and the thermometer and barometer both high. From the be- 
ginning of the month to the SSd, the weather was mostly cold and rainy, 
though we have by no means had the heavy rains or ^oods so prevalent 
through most of the nation^ and the grain cannot be iaid to have suffered 
materially. We had thunder storms about the beginning of the months 
and the most violent on the dth, when three horses in a ^tage coach, a few 
miles from this town, were killed, and a passenger seriously injured. The 
W. and S.W. winds have prevailed during twenty-three days, that from 
the W. thirteen, and from the S.W. ten days. The quantity of rain for 
the past eight mondis in this year is 31.391 indies^, which is about an inch 
above the average quantity for the dght months ending in August, calcu- 
lating firom the quantity for the last four years. 
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DESCRIPTION OF PLATES IN VOL. IX. 

PLATE h Fig. 1.-^, Lord Ozmantown*s New Reflecting Telescope, p. 26. 
Fig. 4-..A9, Represent the Styles of Building used in ancient Rome, 

p. 32. 
Fig. 10, PUn of the Cave of Boobon, p. 55. 
PLATB II. Fig. 1«^, Represent the Forms of the new Mineral called Botry. 

Ogene, p. 49* 
Fig. 6—9, Represent Mr King's New Self-Registering Thermo- 

meter, p. 114. 
Figs. 10, 11, Represent a Waterspout seen near Edinbuigh,^). 13 l 
Fig. 12, Rq>resenU a Steam-Boiler, p. 159. 
Fig. 13, Represents Mr Forster's Anemoscopet ph.J67. 



378 O£SCRlPTl0K OF FLAXES. 

FIXATE Itf« It a 8eetioD eztiendiiig throngli Mount VcMTitts to the Sta^ wee 

p.194, ]97t20I. 
PLATE IV. Fig. 1. A Diii||nun iUiutmtiVe of the Pi^ier on VesuTios. It 
abould have been referred to in page 191. 
Figt. 2, 3, Repreeent Lord Ozmantown't Apparatns for giinding 

and polishing the Specula of Reflecting Teleioopes, p. 213i. 
Pig. 4. Singukr Crystallization of Sulphuret of Lead, tee pw S8& 
Pig. 6, Crystals of Pyrohisite, p. 304. 
Figs. 6, 7« Diagram iUuttrating Huygen*s ideat reelecting the 

ttructureof Cakareoua Spar, p^ 314. 
Pigt. 8, 9» Cryttals of Heiderite, a neir Mineral, p. 360. 
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